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Superfund i^endnients and Reauthorization Act (SARA). 

Contract Laboratory Progriam 

Central regional laboratory 

Community relations plaii 

Qean Water Act . 

Data quali^ objectives:. Statements that specify the data needed .to 
support deasions regarding remedial response activities. 

Environmental Mdnitorihg Systems Laboratory, Las Vegas / 

Environmental Photographic Interpretation Center 

Expedited response action 

Expanded site investigation 

Field investigation team 

Feasibility study 

Field sampling plan: Defines, in detail the sampling and data 
gathering activities to be used at a site. (See SAP.) 

HSP 

lEPA 

IRIS 

Lead agency 

Health and safety plan 

Integrated Risk Information System 

TThe agency, either the EPA, Federal agency, or appropriate State 
agency havmg'priinaiy responsibility ancfautnbrify tor piahnirig and 
executing the remediation at a site. 

• 

XlV .... , \ • •. • . 
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MCLr 

MCLG 

MPRSA 

NAAQS 

NCP 

NEPA 

NIOSH 

NPDES 

NPL 

O&M 

OSHA 

PSWER 

: 

PRP 

;"QA 

QAPP 
I .. r. 

•A 

6c 

RD 

Rft) 

List of Acronyms, Continued 

Maximum contaminant level: Established under the Safe Drinking 
Water Act. 

Maximum contaminant level goal: Established under the Safe 
Drinking Water Act, 

Marine Protection Research and Sanctuaries Act 

National Ambient Air Quality Standards-

National Oil and Hazardous Substances Contingency Plan 

National Environmental Policy Act 

National Institute for Occupational Safety and Health 

National Pollutant Discharge Elinunation System 

National Priorities List: A list of sites identified for remediation, 
under CERCLA 

Operation and maintenance 

Occupational Safety and Health Administration 

Office of Solid Waste £md Emergency Response 

Cancer potency factor: The lifetime ciuicer.risk for each additional 
mg/kg body weight per day of exposure. 

Potentially responsible party 

Quality assurance 

Quality assurance project plan:, A plan that describes protocols 
necessary to achieve the data quality objectives defined foi 
(SeeSAP.) ' 

Quality control. 

Routine analytical services 

Resource Conservation and kecovety Act 

Remedial Design 

for an RI. 

The reference dose (RfD) is aii estimate (with uncertainty spanning 
perhaps an order of magnitude) pf a daily exposure 'to the human 
population (including sensitive subgrotms) that is likely to be without 
appreciable risk of deleterious effects during a lifetime. 
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;RI/F5 
ROD 

RPM 

SAP 

SARA 

SAS 

SDWA 
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SITE 

SOP . 

SOW 

SPHEM 

SWDA 

TAT 

TEC 

TCL 

TDM 

TSCA 

US. EPA 

WPRR 

ModiHed. 
From: 

List of Acronyms, Continued 

Reinedial investigatiolii/feasibility study 

Record of Decisioh: Documents selection of cost-effective 
Superfund-financed remedy. 

Remedial Project Manager: the project manager for the lead 
Federal agency. • 

Sampling and anal^is plan, consisting of a quality assurance project. 
plan (QAPP) and a field sampling plan (FSP). 

Superfund Amendments and Reauthorization Act of 1986. {See 
CIRCLA.) 

, . ' I 

Special analytical services 
V -

Safe Drinking Water Act 

Site investigation 

SuperfUnd innovative technology evaluation 

Standard operating procedure ' 

Statement of Work 

Superfund public health evaluation manual 

Solid W^te Disposal Act 

Technical assistzmce team -
\ . 

To be considered 

Target compound list 

Technical directive memorandum 

Toxic Substances Control Act 

United States Environmental Protection Agency 

Work plan.revision request 

USEPA, 10/88. Guidance for Gonducting -
CERCLAi Interim Final. EPA/S40/G-89/CM, ( 

dial Investintions and Feasibility Studies Uhder 
I Diiectiw 93553^1, October 1«8. 
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EXECUTIVE SUMMARY 

Wai^rn Inc. (Warzyn) retained on behalf of a group Of Potentially Responsible Parties 
(PRPs) to perforai a Remedial Investigation (RI) at. the Wopdstoek Mumdpal Site 
(Site) in Woodstock, Illinois, pursuant to the Administrative Ordpr of Consent (AOC) and 
in accordance with relevant U.S. EPA guidance. The objective of the RI was to determinie 
ihe nature and extent of impact at the Woodcock site. Sufficient data were generated, 
during the RI to develop an assessment of the risks posed to health and the enyironnieht by 
tiie Site. The results of the RI Udll be utilized in. the development of the Feasibilify Sttidyl 

The Site is located southwest of the intersection of U.S. RputeT4 and,Iliinpis Route 47 in 
Woodstock, Illinois. The land surrounding the Site is a nuxtme of reside^^^ 
commefcial and light industrial iise. The City of Wopdstock wa3te>yater treatment plant , is 
located south of the Site, bietween the landfill boundary and fehwaukbe C^eek. "^dre ̂ e; 
51 private water weils located within, two miles of the Site and the City of ^oodstpck 
mamtains three active muiiicipal watier supply wells within three niiles Pf the.site. MPst Pf 
these wells are up-gradient of the Site. 

From approrimately 1935 untiMeased to the City of Woodstock in 1958, tiie Site was used 
ids a local trash dump and open burning area by unfaiowh persons or Cpmpanies. The site 
was used by the City under a lease agreement.,as a hbusehold garbage municipal 

; landfill from 1958j Until its acquisition by the City in 1968. FoUpwing acquisition Pf the; 
property by the City, tiie property was used for the disppsial of hpusehpld mid municipal 
solid Waste and various industrial solid wastes. . Tlie. City of Wopdstpck discPntinued 
disppsal activities at the site in 1974. Betweeii.hlarch 1976 and October 1980, tiie^majority 
of the landfiU was covered and re-VegPtated. 

Three phases of field work wpfe conducted for ffie Reniediial Investigation (RI) at the 
Wopdstpck Landfill Site> The purppse pf Phase I was tp gather mfprmatipn on the natural 
tystems at the Site, such as the geology and hydrpgeolpgy, and to identify; and quantity 
hatme of .any potential impact at or sUrroundiiig the Site. .The purpose pf Phase H Was to 
complete thP Understanding of the Site characteristic$, including delineation of the extent 
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afid evRluatibn of the mteractions between groundwater and surface Water. The 
investigation was completed with Phase III which, included, test pit excavation and waste 
siihpling,. soil sampling from the landfill surface, and further refinement of the 
understanding of this Site groundwater flow regime, through the installation of additional 
piezometers and staff gatiges. 

TTie ground elevation ra^ froin a maximum of about. 950. feet above sea level , in the 
norffi Of the .site near Davis Road, to approximately 9^ feet in thb southwest region of the 
site. The.ground surface, including the final grades Of the landfill, slope gently down from 
Davis road toward Kishwaukee Creek in the south. The Surface water flow on the landfill 
is characterized by internal drainage. At several locations, the underlying re^^Se has 

' apparently settled and collapsed, leaving holes in the surface of the l^dfill thrpugh which 
. the underlying refuse is visible. 

The Phase I investigation indicated that the landfill is mostly covered but the, coyer is , 
. locally discontinuous. Five boreholes through the landfill, indicated that the landfill'is. 

uhlined and that it Was apparently constructed directly on the origin^ ground surface; 
consisting of sand. Silt, and peat. 

The total volume Of refuse in the landfiil is estimated to be 13,000,000 cubic feet. -The tptS^ 
volume of leaehate in the Woodstock landfill is estimated tb be approximatdiy 1.4 infflm 
cubic feet (10 million g:allons). 

Geophysical surveys conducted across three areas of the landfill, indicated littie evidence of 
filling in the southeast quarter of the landfill (Area A). No refuse was encountered duiing 
the drilling of piezomieter P-1, which is located in this iarea.; The geophysical sunreys 
showed ian Electromagnetic (EM) and magnetometer anomaly in the southwest poitibn Of 
the landfill. This area had been designated as a zone of ''possible containers" by the U.S. 
EPA. However, five test pits excavated in this area dUnUg Phase'IQ of the investigation 
indicated that the geophysical anomaly was largely due to buried household appUahce^. 
Only one intact cfiUm was en^untered during test pit excavation. It w:as removed frqm the 
landfill and sealed in an over-pack drum. 
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Six soil borings were conducted on the perimeter of the liahdfill during Phase I to evaluate 
site stratigraphy and identify appropriate depths for inoiiitorihg well placemeint Six 

"^^dditiphal borings were made to the north and east side of the landfill during Phase in, 
units were identified, M upper sand and gravel uiiit, arid two underiyihg clay 

units! ; Sand seams were encouritered withiri the lower day uiiits. 

The Upper aquifer, consisting of sand and gravel,,is greater than 40 feet thick at tiie north = 
end of the site and, thins to less than five feet at the southeastern erid of the landfill.: Water 
levels measured at the leachate wiells, nionitoring wells, piezometers and staff gauges 0® 
eight different dates, indicate that groundwater elevations and flow directions are quite 
consistent throughout the year...^ 

Groundwater flow in the upper aquifer is from north to south beneath the landfill. 
Recharge to the landfill occurs by iRteral grQundwater flow beneath the, landfill from the 
northj/and by. areal recharge of precipitation. Groundwater discharges fronl the upper 
aquifer to Kishwaukee Creek soiith of the landfill tmd to: several adjacent Wetland, areas. 

.> / .The j^oundwater flow to the, south does, not extend significantly beyond the creek to the! 
south of the. site. 

A water balance was conducted for the landfill to derive an estimate of the leachate 
generation rate and groundwater discharge to Kish\^ukee Creek. It was estimated that of 

; the 36 inches of precipitatibn (average aimual value) which falk on the landfi[ll,'6.9 inches 
infiltrates to form leachate, 29 inches are evapotranspired back into the atnid$phere and 
less thjm one inch leaves the site as runoff: The infiltration-of precipitation represents ̂  
approximate volume of 2,700 ft?/day (20,000 gal/day) for;,-the approximately 40 acre: 

(landfill. The ,volum of groundwater , flowing into the landfill area from .the north is 
calculated to be approrimately 1,10Q ft3/day (8,200 gtd/day).; Therefore the total volume 
of water entering the landfill which has the potentiai .tO become leachate is estimated to be 
approrimately 4,000 ft^/dayX30,(ii00 gal/day). <1^ — 

Evaluation Of groundwater flow paths through the landfill indicated that ̂ Ouhdwater 
(fiseharge occurs , to the marshy area which is directly north Of the Wastewater Treatment 
TlaUt lagoon^ whi^ subsequently drains to the creek (Zone A). The volume drained from 
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this airea represents about 15,000 gal/day. The reiQAining discharge occurs along .the 
western aiid solitheim margins of the landfill (Zone B) and represents approximateiy 15,000, 
gal/dky. ... ^ • \ 
The: total flow, in Kishwaukee Creek without wejflow^om the Wastewater Treatment 
Pl^t lagoon was calculiated to be 1:4 inillion gal/day. So thel^'dwdwater discharge' r of 
30;000 gal/day representcid approximately 2-3% of tbt^ creek flow for the time during 
wliich it was mieasured, Other stream gauging arid measurements indicated that the 

^discharge of the Wastewater TreatmenTPlant was approximately one-half tie total stream 
discharge. 

. The characteristics of the buried wasm at the Woodstock Site were evaluated by 
geophysical methods, landfill gas sampling, leachate sampling and waste sampling. No 
explosive levels of landfill gas were detected at aity IpcatiOri diiring the RI. To evaluate the 
constituents of gas, samples were collected from the leachate : wells with-the highest rate of 
gas flow, LW-3 and LW74, and analyzed for volatile org^c cbinpounds. A tWrd sampie 
w^ collected of the background air at the upwdnd boundary Of the landfill. Low Revels Of ' 
VOCS were detected, priinarily chlofoethane, benzene, toluerie, chlorobenzene,. . 
ethylberizene, and ;^ienes. Concentrations were all below 500 ppb. No volatile organics 

• were detected in the upwind i5ampl(e^>— • "P 

Leachate samples were collected from each of the five leachate wells and analyzed for 
Tafget Compound List,(TCL) orgariics. Target Analyte List (TAL) metals, EjCBs arid 
pesticides, arid nine indicator parameters. No PCBs or pesticides were detected iri iariy of 
the sairiples, and semi-vOlatile compburids were only found at a level-above the contra^ 
required quantitation limit (CRQL^ iii one leachate well, LW-2. The primary orgaiiic 
compounds detected in the leachate were in the beiizene, eth^enzene^-toluene, arid 
xykiies ^ETX) group. .Berizene, the compound of greatest cbricerii m the leachate, was, 
detected at LW-01, LW-02i and LWr05; Concentrations ranged from 8 ug^ at LW-2 to 14 ; 
ug/1 at Senu-voiatile corhpourids were not characteristic of the leachate., T^ 
metals detected at. above drinkirig water standard in the leachate were arseiiic, bariuin, 
chrOinium,iead and mercury. ^ ^ 

one intact driuri was encountered during test pit excayation. A saiiiple was collected 
of the drum contents, -Laboratory results indicate that the drum contained PCBs mid ̂  
Toluerie. However, the drum: was reirioyed from the landfill arid pyerpacked, an 
therefore, perinanently isolated from the landfill environment. The dhiin will be removed 
from the site and disposed of properly. / i 

/ • 
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Fifteen s^ples were collected to evaluate the characteristics of the:sediments in the 
vicinity of the iahdfill. Four samples were coUect^d.at hack^ound locations, eight samples/ 
werie collected from potential landfill run-off areas, and three samples were collected of 
Kishwaukee Oeek sediment,. 

Il^e sediment samples collected from the runoff and leachate dischsirge are^ sun-oimding 
landfill indicated chemical concentrations which were consistent with the ba^ground 

samples. Sediment samples were also collected at locafipns upstream, adjacent to,, arid 
downstream of the landfill, and analyzed for TAL metals. There was no trend to higher 
cpncehtratibns downstream^ However, in general, the metal Concentrations of the sample ./ 
cpUected adjacent to the landfili (SD-11) were less thiah 2 to inore than 5 times hi^er in / / " 

ediment'lv •• cpmparison with either the upgradient (SD-IO) of the ddwngradient (SD-12) sediment tv 
sample.-; • • '' • 

Fohr samples were cPUected of the surficial Soils in areas where sewage sludge had been 
spread oil the landfill surface, Trace metal, cpncentratipns were within me cornmpn fanjge 
for natural soils for all trace metals at two of the fptir Sampling locations: Concentrations 
of cadmium, cppper, mercury. Silver, arid zinc were two to eight times the common range in 
twp of the Ml samples. 

Fonr. surface water samples were collected durihjg the ihvestigafibn, one from^a learfiate 
seep area on the southern end Pf the landfill, and three samples frpm Kishwatmee Qeel^ 

. one each, up stream, adjacent, and downstream of the Imidfili. ; No cyanide ̂ detected 
. and ah metals were withm UiS. EPA IhMmy Drinking Water Standards. 

Seyenteen monitoring wells were installed durihg the thfee phases of the R1 and two 
rpunds pf Sampling Were conducted at each well except one, where only one roiind was 
collected. Groundwater flow ih the upper aquifer, as .indicated by the eight foimds pf 
water levels measuremeiitS, is generally frpinnPrth tPsPuthi ; -

There: were ho detections pf volatile organic compounds above the analytical method 
^quantification limits at upgradient Sampling ppihts. Howeyer,.;tbere were detections of 
several VOCs at concentrations belpw method quantificatipnlimits. ' Benzene and 
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thlorbbenzene werfe esfimated at 2 ug/1 and Tblueiie was estimated at 3 ug/l. No semi-
volatflebrg^c compounds (SydCs) were detected in smy of the upgradienVwells and Jail 

.' Vmetals were within U.S. EPA Primaiy Drinldng W 

MnnitntiTig wells east, west,, and sQuth of the landfill are dowhgradient of some part of the 
landfiU. Samples ftom these indicated that there is Uttle impart to the aquifer fibm the 
iatirtfill Nn serni-vblatile compounds were indicated in the groundwater samples. Twenty-
three Tnetals and cyahide were evalujated in the groundwater Sjaihples from both rpiiiids of 

. ^ saiiipling from all monitpring wells. None of the samples exceeded U.S. EFA Priipary 
drinking Water Standmds for tmy^ of these mettds pr^c^ 

Vinyl cWOride Was the only yoe indicated at above GRQU in dpwngradient w and it 
was detected in only pyo mpnitofihg wells, both screened in the upper aquifer, direptly 
downgradieiit from the landfill The concentrations detected ranged froiii 16 Ug/1 to 21, 

: ug/L' Vmyl chloride w^ not detected in two .monitoring welis placed further south from 
the landfill during PhaSe II of the Investigation. . Mpnitorihg wells screened below the 
upper £^uifer did not show- any impacts from the' landfill. The investigation data leadis to 

. the:conclusion that the detected yinyl chloridfe is limited in extent to a narrow :^ne pf 
/ stagmmt grpundwater, vwth Uttle pOtenbal to mij^ate or represent an endangerment, 

: Vinyl chloride was not detectied in either the leachate or laiidfiU gaS, suggesting that &e 
vinyl ehlofide is a residual of some related parent organic compduhd. . 

• Sibiples were , collected from four nearby private wells during the investigation, Each 
sample was evaluated with, special low detection limits for voktile Organic cpmpounds, and 

i for 23 metals and cyaiiide. Np volatile organic compounds were detected in apy of the 
, . wells. All of the metals results were within the U.S. EPA Primary liriiiking Water 

,'V'Standar^., 

' 'Generally; iandffll leachate is identified as a source of cpntaminiatioh with the potential to 
. affect; ,groundwater, surface water, and sedinient at the Site. However, the leachate 
composition at the WoddstOck ^Landfill is weak compared tO that produced at Other 

•:r'. . " ' 
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Iju^dfills With similar site characteristics. Inorganic constituents found in leaChate were 
either not detected in the groundwater samples, or were detected at levels considered 
representative of natural groundwater constitueht coriceni&ations:. (^gtinic icom^ 
detected in the leachate were not detected in the groundwater at levels above CROLs. 

^ general, the leachme Concentrations do not exceed the (mrrent attenuation capadty of 
the linderiyihg sOil and groundwater. TTiis is confirmed by the fact that cpntaminahts found 
in the leachate are not found in the groundwater, surface water or sediments Outside the 
,landfill, except for some nietals in surface water or sediments at leachate Seep> locations. 
Rediidng conditions are generally present in groundwater at the Site. . ' 

.A,baseline risk assessment .was performed in accordance with the; Risk Assessment 
Guidance for Superfund (RAGS, U.S. EiPA, 1989b) and other guidance recOmiheiided in 
RAGS, The four components of the process were 1) the identification of chemicals of 
potential concern, 2) a toxicity assessment, 3) an closure assessment, and 4) the risk 
characterization. Two exposure scenarios were emuatOd current land use and future laiid . 
use. TTie potenti^ exposure routes include air (ambient ̂ d ifadpor), soii/sedime^^^ 
fugitive dus^ ̂ iface water, homegrown vegetables, wild gamej and groundwater. 

Under current land use conditions, risks to two potentially exposed populations were . 
assessed (i.e., trespasser add; off-site residents). Trespassers were assumed to be exposed 
to surface soil, surface water, and; sediment (i.e.j in both the wetlands mid creek), add 
ambient air. Off-site residents were assumed to be exposed to ambient air. , 

• Exposure to contaminated groundwater was not considered a health concern . 
because, of the limited e^ent of grouiidwater contamihatibn and the. direction of . 
^Oimd^rater flbW in relation to the location of qurehtf esiderits. . 

; • Plants consumed by humans are not grown on-site, and wild igame was not 
anticipated to be contaminated. 

.TiieFefore, these pa^ways (i.e^; groundwater, plants) were hot a)iisidered tp pose a health 
coricern under durent site conditions to either trespassers "or off-site residents. 
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•. &pQsure to ambient air does not pose a health concern to off-site residents (i.e., 

• iThe site may pose an unacceptable level Of cancer risk (i.e., 5xlO"5) to tre^assers. 
The sole ej^osiire pathway contributing to the cancer risk was PAH surmce ^bil 
exposure^ 

• Other pathways (i.e., air, surface water, and sediiniisnt) of contaminant exposure 
did not pose a health risk to trespassers. 

.Ini addition to the quantitative assessment of health risks, a qualitative , assessment of 
tTespasser exposure,to piles; of construction debris was conducted. Based on this 

.-assessment, it was determined that there is the potential for injury of trespaKers contacting 
debris. 

tinder future Imid use conditions, risks were assesised for both potential on-site sdid off-site 
popriiations. Based on future plans for the site by the pty of Wqodstock, and the iiresence 
of ciqir deed restrictions prohibiting residential development and the installation of water 

^^ells bn-site, it was assumed the site would be developed a^ a park and a recycling/co^ 
composting facility in the future. 

• Based on results of the risk assessment, consumption of . leachate as groundwater at 
the park was the only exposure pathway to pose a risk of horicancer health effects, 

• (Le.rHi=i()). 

. • Cpnsumptiph of leachate as groundwater and er^osure of PAHS in surface soils 
' were the bniy exposure pathways which were estirnated to pose an unacceptable 

level of cancer risk (i:e., ̂ 10-4). 

,In addition to the quantitative assessment of health risla, a qualitative assessment of park 
. user ;e:^Osure to piles of construction debris was conducted Based on this assessment, it 
v^ deterriuned that there is ̂ e potential for injury of park'users contacting debris. 

Altiipugh deed restirictions are in place to preverit residential development of the site, 
institution^ controls are not considered in a baseline risk a^essment. Therefore, the 
residential; development of the site ialso was asseissed as a separate future use scenario. It 
was assumed that pn-site residents wbuld be eiicppsed to surface soil, tipmegrown 
vegetables, sediments, surface water, ambient air, and indoor air. In additipn, it was 
assumed that kachate chemical cohcentratiPns would represent the potential 

: coticentratipris of dontariunants in grbundwater beneath the site in the future. 
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Eiposure of on-site resid to leachate as groundwater would pose the primary 
nphejuicer (HlWlOO) iand cancer (4xl()"3) risk at the site. The majority of the nbhcancei\^ 

• risk woidd be associated w ingestion of zinc, pickel, and cadmium. The majority of Ae 
cancer risk would be associated ^th arsenic and beryUium ingestion. Other e^^osure 
pathtyaj^ that would pose an unacceptable , level of cancer riisk are homegrown vegetable 
cpiisumption (PAHs), dermal absorption of PAHS from surface sbil, and inhaiation of 0 
benzene in indoor air. Othier pathways were not estiniated to pose npncancer or cancer 
type health effects. 

. In addition to pn-site development, the potential risk associated with 6ff-site development 
were aj^essed. for a residence located on agricultural lan^ southwest Of ^e site. P^ed bn 
zoning restiictions for this agricultural land, development is anticipated tp be limited to a. 
sin^e home downgradieht Of the l^dfill located On this parcel. For such potential bflrsite 
residents, only groundwater exposure was estimated to pose a health concerii. The 
majority of the nOncancer heailth risk (HI=4) was due to arsenic consumption, while the 
majority of the Cancer risk (lxl.0"3) was associated wi& vinyl cWoride exposure. Other 
pathways assessed did not pOse a health concern. . 

An ecological assessment was perfprined for the WOodstOck Municipal T aiidfill isite. The 
purpose of the Ecological Assessment is to identity chemicals of potential ecologic^ 
concern in the. vicinity of the Woodstock Landfill. To that end, this Ecological Assessment 
of the WpbdstQck Municipal Landfill Site presents a discussion pf selected contaniiiiants of 
concern fOr .selected species pf concern., In accordance With the approved Work Plan, nO 
sampling of plant or anim^ tissues was conducted. However, to derive an indication of 

' what cOinpoundsor chemicals would be mpst likely to represent a risk to the environment, 
conservative Values for chemical toxicity and biotic uptake Were used to derive an 
indication of potential biotic effects. 

The contaminants of ecological concern that would appear to present the greatest risk to 
selected spedes are heavy met^. 

• Copper, mercuty, add mc concentrations in site surface soils rnay be present in 
, concentrations sijmdent'to affect srhiaU terrestrial mammd populatioris. 

• Consumption of wetland vegetation, represented by sediment concentrations, 
and wetl^d Water does, hot appear to have an adverse effect On the population 

. Ofwetlarid martitnals. - ' , ' 

• Exposure of aquatic species in KishWaukee Creek to .surface water 
: : conCeritrations does nOt appear to pose an erivirohnietital hazard. 
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OthesT metals including arsenic, iron, lead, and nickel wfcre . detected in media of 
ecological concern. Concentrations of some 

Of 
theiiteratiire. 
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iSECnON 1 
INTRQDUCtlQN 

1.1 PURPOSE AND SCOPE 
. Wju^yn Inc. (Wari^ was retained on behalf of a group of Potentially Responsible 
Parties (PRFs) to perform a Remedial Investigation. (RI) at the Wobdstpck Municipal 

. T^ianHfill Site in Wpodstoek, Tlliihnis: The RI conducted in accordance with the Work. 
Plan, (^^i^ Assurance Project Plan, Field Sampling Plan, and Sampling and /^alysis 
Plan approved by ti.S. EPA pn June 11, 1990. The objectives of the Rl included the 
fbUbwing: 

• Delineate the nature and eJrtent of contamination in the Site surface waters, 
groimdwater, soil, sediments, and air; 

\ - • Identify and evaluate pptential routes of contaminant niigration; 

• Assess the risk posed to human health arid.the ehvaronment both at the Site and 
\ in the vicinity of the Site; 

Identify interim measure(s) that would positively mitigate immediate threats to 
hiiman health or the environment; and ; , 

. ; ; • CdUect sufficient data to identify and evaluate retnedial iEilternatives. 

; Sufficient data were generated during the. RI to develop an assessment of the risks ppsed 
;' tb he^th and' the environment in the vicinity bf tbe Site. The Rl results are used in the. 

the USJ EPA has de^^ special guidelines for cpnducting Remedial Investigation^ 
at niunidpal landffil ri fCbhducting Remedial investipfibhs/Feasibilitv Studies for. 

^ C^RCIAlS^cipal Landfill Sites: U.S:EI^ Febriiarv 19911. The guidelines recb^e 
: thiat municipal landfills have certain Comhion characteristics and therefbre. there are-

certam investigafibh meffi and irernediai action altpniatiyes which are applicable; : 
Municipal landfiUs are generally characterized predbminahlly by municipal waste wth 
tessef amouhts of hazardous wastes. Potential threats to human:heaitfi. and the 
, endfbnment at. Municipal Lancffiils may result from exposure to the fbllowing: -

fA. : 
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• j^iichate generation and resulting 'groundwater contamination 

• Soil contamination 

• Landfill Contents 

• • .' J^andfill gas : ' 

: Contamination of surface waters; sediments, and adjacent wetlands 

Accordingly, each of these items addressed and evaluated during the investigatipn. 

A phased approach to the M was. implemented. phased approach allowed for 
collected information to be, incorporated into the planning of subsequent tasks such that 

; the investigation' proceeded with continual refiriement tp focus on specific areas of the 
Site wMch needed further study. 

1.2 Ry^RT ORGANIZATION 
Tbe RI Report fbllpvTO the organizatiqn developed in the Work Plan, Section 2 of this 

, "report presents information on the Site background and history, Section 3 is a summary 
of field activities which were carried, out as part of-the investigation, Section 4 
surhrnarizes the physical characteristics of the Site; mcludirig Site geology and Site 

' hydrogeplogy. Section 5 details the nature and extent of ehvirorunental impact at the 
Site. Se^on 6 describes rantamiriant fate and transport of potential contaminants at the' 

: Site. Section 7 summarizes Applicable or kelevant and Appropriate Requirements 
(ARARs) for die Site. Sectiori 8 contains a Baseline Risk Assessment. An Ecolb^cal 
Assessment is contained in Section 9. A summary and conclusions are presented in 

: Section iO and references are preSerited in Section 11. 

. [CHI-900-^] 
, jdd/Jtik/pjy/pvm 

60776 Rr-3 ratio 
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SEGnON2 
STTEBATKCRQUND 

2:1 mCATIQN AND USE ^ 
T^he Wpodstpck Municipal Landfill Site is located oh the south side of the city of . 
Woodstock, Illinois, a small mumeipality with a population Of. approximately 12,500 ,. 
residents. The site is located'south of I>avis Road, sputhwest of the intersection of y.S. 
Route 14 and niihois Route 47 (Figure 2-1). The coordinates for the site su:e northei^t ' 
quarter of Section 17, Township 44 North, Range 7 East (NE 1/4, Sec 17, T44N, R7E).; 

. The land surrounding the Woodstock Site is a mixture of residenl;ial, agricultural, 
: commefcial, and light industrial use. Lwid use imhiediately north Of the site is prinisirily-

. resideiitiy and agricultural. Land use. west of die site is senu-agricultural with much of., 
the l^d currently undeveloped, .l^nd use east of the site is primarily cpmmerdal and 
light industrial wth sonie areas femaihing undeveloped. Kishwaukee Creek nihs sdutti, 
along the southwestern perimeter pf the site, feshwaiikte Creek is confined tP a linear 
chaimel, refiecting its prigin as a drainage ditch designed to drain dip agricultural l^d 
adjacent to die landfill. The City of Woodstock wastewater treatirient plant is located 

; spilth of the sitCj between the landfiU boundaiy and the creek. 

. . Well logs. haye been obtained frpm the Illinois State Water Survey (ISWS) for the nine 
: sectiom incltiding^d surrounding the landfill (Sections 7, 8, 16, 17, 18, 19/20, and : 
21). Thiere are 51 residential wells located within 2 miles of the site to the north, south,, 
east, ̂ d tyest. The. location, owners,, and depths of these wells are summarized in Taible 

.' 2^1. Well locations, are plotted on Fi^re 2-2. 

The City of Wpbdstpck has three active municipal water water , supply [wells (#4, #7A,. 
and #8) located within approxiniately 3 miles to the north pf the site. These are die only 

; wells which the City is presendy using. Well locations are plotted on Figure 2-3, In tptal, , 
ihete tiuree.wells supply apprpximately 2.5 million gallbns per day on average'; with peak . 
pumping rates pf approHmately 3,i2 million gallons per . day dpring; the summer. Data , . 
concerning pfumpini rates, water levels, and total depths of these wells is contained in 

••"••Table 2^2. 
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2.2;1 Sitf Qwnersl^ip 
The site bad a.num of different owners between 1935.when it was first used as a trash 
dump and open burning area and wheii it was coveredl and classified as closed by the 

- fllinois: Environmental Protection Agency (lEPA) in October 1980. The f^i^ent owner 
of tibe iandfiir property is the City Of .Woodstock. The lustoiy of ownership of the landfill 
property is as follows: , ; 

On May 3.1, 194p, Harry and Eunice Davison conveyed thei site property to William E. 
Gaulke by means Of a Warranty Deed. 

On April 10, 1945, WiUiam E. Gaulke and his wfe granted six parcels of land, 
including the site property, to-the Woodstock COnamission Sailes Ccimpshiy for highway . 
purposes by means of a Warranty Deed.'. 

On March 30, 1956, the Woodstock Commission Sales Company, Inc; conveyed six 
parcels of- land, including the site property^ to William' E. Gaulke by means of a 

'.Warranty Deed. •• v'.-v 

On August 1, 1958, . William E. Gaulke leased the site propierty to the City of 
Woodstock. The lease Was for a period of 5 years. The lease, agreement was. 
subsequently extended for another 5 years in 1963. - : 

On September 6i: 1968, Wilham and, Dorothy Giaiulke conveyed the site prpperty to foe . 
City Of Woodstock by means pf a Warranty Deed. 

J2.2.2 OperatiPnai History , • 
• Frpm. approximately 1935 until leased tO the City of WoOdstock in 1958, foe site was used 

. . as a local trash dump and open burning area; by Unknpwn persons, or coihpariies. The site 
. was used by the City under a lease agreement as a household garbage and municipal 

• , landfill from 1958, until its^ by foe Gty iii 1968. Following aGquisitipn of the 
., prpperty ly the Qtyi foe property w^ used for foe disposal of household and .municipal' 

solid waste and various industrial solid wastes,. The City of Woodstock .discohtinued 
disposal activities at foe site in 1975, and the landfill w^. cla^rified ajs closed by the lEPAm 

. ;:. Pdbber 4980. Ih 1983, the City was .granted a. permit ,frpm ffiPA tp/lan<ffarm niuniap^ 
sewage siudgp at the site. A secpnd permit wai issued Ity BEPA in, July 1988, bm sludge 

. ; application was discontihued prior to that date, so the permit has nbt been used.; 
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2:^ DESCRiPnON OF DISPOSAL ACTiyitlES 
Piiidr to lis use as_a municipiai landfiUj the Wood^^ site W^ iindeyeloped.;' During the 
eariy period oif landfillihg and open burning (1935 to 1958), the opieration of the.sitcl was 

. cprifihed primarily to its southwestern portion. Between 1954 arid 1964, landfUlihg 
bperations ei^anded eaistwsrid to the center of the site, puririg this dnie, lime sluny was; 

/firilt: spread pri the site. According tp the aerial photographs of the site taken January 28, 
.1964, thfe original areas of landfitling iri the southwestern portion of the site had been 

. revegetated. In 1964,. the easternmost portion of the site Was used for agricultural 
' purpPses. 

: Between the peripd of January 1964 and October 19.67, landfilUng operatipns were-
expanded to encoinpass the, entire western half bf the landfill and most of the northern half 

; of 'the landfill. TTie agricultural land located in the easteni portion of the landfill was 

. 

Between the period frorii October 1967 until March 1970, landfilling operations continued 
tb'e^arid in the southern porfibns of the landM site arid had ericoiripassed the former 
agricultural area in the eastern portion of the site. In November 1969j there remained one 
'area on the eastern^entral side of the site where there had not been any filling. ' 

Between March 1970 and October 1972, filling operations continued over the eritire landfill 
iarea.. Btpansibn of the landfill occurred in the southeastern portion of the site. Industrial 
sludges were also reported to have been disposed with municipal waste dming this period. 

. The Southwestern border of the site, running along Kishwaukee Creek W^ the pniy 
reiriaining undeveloped land; 

Between October 1972 and October 1974, landfilling operations continued pyer the 
. majority Of the site. Areas previously covered.begari to receive additipnal w^te inaterials, 
Aerial photographs taken October 10, 1974, show apparent lime slurry disposai (as is 
present in earlier, aerial photographs) in the southwestern portion of the landffll. 
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T. After Ortober, 1974, landfiUing operations were c^ed. No further wastfe was received at 
• the landfill after 1974, with the exception pf ihunicipal sewage sludge which waS; 
landfarmed between 1983 and 1988 on,Ae lahdfiU: Beibveeh March ̂ 1^ and Octobfer 
1980, the majority of the lahdfiU was covered and reyegetated. Gradmg apd filling 

. V occurred in the central mid eastern portions of the landfill. The previous limc; ?lu^ area 
1 in the southwestern portion of the site was evident accordii^ to aerial photography taken 

October 21,1980. Oirrently, the landfill site is cotnpletely covered and mostly vegetated. 

In July 1989, y.S. iEPA performed an analysis of aerial photographs from the years 1954, 
1964, 1967, 1970, 1972, 1974, 1976, and 1980 to reconstruct the historical development pf 

, the Woodstock Landfill. The resulting publication. Site Analvsis-WOodstock Municipal 
; LamMrtS-PiC-89030, was conipleted under contract humbet 68-03-3532. In Fi^re 3 of 

the dbcuinent, an aerial photb^aph taken January 28,1964, the U.S. EPA identified a zone 
of possible container disposal;. Based Oil the Woodstock Landfill Site cobrdiiiate ^stem, 
the zone of po^ible container disposal; was bounded by approxiniately 8008, 200E on the 

• 1 northwest Md 1300S, 600E on the south 

J 
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• • • Q-irrmnv^ • 
FIELD INVESTIGATiON 

liie field investigation at the Wobdstock Site was accomplished in three; ph^es. A 
..phased .approach allows the optimal use^ of current inforniation and minimizes the 
, occurrence of data gaps and oyeriaps^ and data, generated'dufing early , in the 
. investigatipn may be used to plan subsequent, activities. . Table 3-1 provides a suminaiy of 

field activities conducted during all phiases of the Field investigation. 

Phase i of. the investigation was'planned to gather inforniation bii the natural systems at 
the. site, such as the geology and hydrogeolbgy, and to identify impacts near the site 

. (Table 3-1). The Phase I field investigation consisted of, the following: 

, > Source Investigation 
, • ifydrogeplogiclnvestigation 

. • , Sediment/Surface .Water Investigation 
• Wetland Investigation 

IrifOrmatipn gathered during Phase I of the investigation was used to plah activities 
appropriaie to Phase n. 

. '. Tlbe Phase n investigation was targeted on areas of concern which were identiiSed during 
Phase I. The .second phase was designed to be flexible such that data collected during 
Phase n would complement the Phase Tdiata and complete characterization of the site. 
Phiase n activities included furiber investigation of lie geology, hydrbgeolpgy, sediment, 

• and surface water. (Table 3-1). ^ 

Phase ril pf the investigatipn included test pit excavation and waste s'aitipling, soil 
. sampling from the surface of the landfill, and the installation of one additional 

monitoring w:eU, 6 additional piezometers, and 2. additional Staff gauges. 

ibe foU contain a detailed description of field activities conducted during 
Phase I, Phase H, and Ph^e HI. The purpose of this suriimaiy is to provide the feader 
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witii a eonceptual understanding of the sequential apprpach used in proceeding through 
the investigation. It is not the purpose pt this section to provide aui evaluation of the site 
chara^Oristics and conditions. That evaluation is included in later sections. 

f •; 

3^ SQimteim^TIGATIQN : 
" The' pvuipose bf the Source Investigation was ,to chiracterize the source of pbfenti^' 

impa.(rts at tiie site, The Source investigation consisted of the following tasks: 

, Geophysical Surveys 
Xeachate ,Well Installation 
Landfill Cover Samplihg 
Leachate Slamplihg. 
Metiiane GasSjiivey 
.Landfill,Gas Sampling. 

• Each, of these items is discussed in detail below, in the order in which they were 
yaccpmpUshed. 7^ of tasks in the Sburcp IhViestigatibn was selected Such that 
data gathered early in the'investigatibn cOuld be utilized tb focus latpr aspects of the 
investigation. 

3.1.1 Qeophysical Svyvby? 
f Geophysiirad ejqiloratibn was used for three puiposes during the Phase I RI: (1) to; 
, attempt to identify possible leachate seeps and groundwater contamination, (2) to .map 
aiibmalies ih a landfill area where U;S. EPA suspected that containerized waste may . 
have been disposed, and. (3) to delineate the extent of fiU ip landfill areas which w^ not 

. pvident from surface topographical features, such as side bernis. The gebphysicdl results 
were used to aid in the placement of leachate wells. The three geophysical survey areias 
were desi^ated as "A^'EVaiid''C" (Figure 3rl). -

Geophysical area A is located along the southeastern part of the Imidfill where there, is 
little, siitface relief. Measurements for the Electromagrietic (Eiyp survey of Area A wbre 

voondubted at intervals bf 20 feet along North^South traverses separated by 50 feet; 
CTeatkg a grid fystem Wilh 20 x 50 foot centers. The EM geoplfysical survey across area 

- A was effective in delineating the exterit of filling in the southeastern part of Ae It •'i 
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sho^ that-little filling occurred south of the 1000 grid line in the eastern third of the site' 
(Figure.,,3-1). . The absence of filiing in this area is confirmed by the. lack of refuse 
observed in boHng SBNTWS. arid the boring for piMometer FZ-;!. 

Qebphysic^ area B is iocated iri the soiith central part of the landfill. Based on U.S. 
EPA's mterpretation of aerial photographs, it was designated-as an area 300 feet by 300 
feet located in, the south central part of the landfill (Figure 3-1). Initially, the areia was 
marked out with a grid of marker flags spaced 50 feet apart. An EM survey was 

: (conducted ihaldng readings at 20-foot intervals, north to south, along each sprvey line. 
The initial , data was downloaded into a computer and used to plot the anomaly 
diistribution. This preliminary analysis indicated that there was w anomaly which, 
continued to the eastern and southern edges of the originally desij^ated area B. The. 
next day, the EM 'suryey Was conducted again, this time shifted ,125 feet to the east and 
200 feet to the south. Geophysical readings were agm taken at 20-foot intervals along 
north to south traverses. The .two Sets of geophysical readings were combined to,inajce a-
siri^e survey with 20i by 25-fbot spacing^. After the cpmpletion of the EM survey at area 
B, .^ sunr(By was also conducted using a magriefometer. 

Geophysical area G is located along the entire northern boundary of the site, (Figure 3-
1)1. Aprisd photographs indicated that some filling occurred in the riortherii part of the 
landfill, but speciGc filled areas were not easily identifiabiel Ari EM geophysical suiVey , 
was conducted here to help identify the lateral extent of the landfiUed ^ea; As in area 
A, sui array of marker flags was laid Out in a grid with 50-f6ot spadrig and each luie of . 
thel^d traversed, making EM readings at 2Q-fpot intervals. 

The results Pf the geophysical survey are contained in Appendix A. 

3.1.2 Leachate Well Inst^lrition ; 
Ffye leachate wells were installed during Phase I to charaCteri^ the nature Of the 
leachate in the landfill area. The geophysical survey, which was conducted early in the . 

. V • 
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V" Imtiailyi the Work Plan proposed placing one leachate well in each of four qU£tdrjmts. of 
' the Ismdfill and oiie additional leachate well in the center. However, evaluation of the 
' geoph^^ little if any filling occurred in the southeast quadrant of 

the landfill, ilierefore, a leachate well in that ibcatibn would have been of only marginal 
' ^ . use.; decided to place this leachate well (1-Wr3) more toward the 

. ^ southwest, on the eastern edge of geophysical area B (Pigure 3-^1). This location. Was 
; seiecte4 becatise geophysical; surveying had indicated area B contained buried metal and 

; aerial jphotographs in^cated that landfilling occurred primarily, in this area. 

; The W.ork ,Plan also stipulated that during drillings if leachate was not encountered in the 
fim locatibn chpsen for each leqchate well, the borehol4 would be sealed juid a new 

'^ location woiild be chosen. This new location would be within the same quadrant, 50 to 
. TOO feet from the originai location. The first borehole at the location selected for LW-4 
. did not Contain leachate. In accordance with the WbrkT'lan,^ hew locaidbn was chosen 

apprbxiinately ,75 feet northwest of the qrigirial location. rOie borehole drilled at this 
locatibn contained leachate and LW-4 installed. The abandoned location appe^S; 

'; Oil Fi^e 3-i2 as SBLW-4A. The locations of the leachate. wells are plotted in Fi^re 3-2; 

The borings for the leachate wells were drilled with .4 i/4Tnch inside (ID) diariieter 
hollbw stem augers (HSA). - Clear water was used to w^h Out sand which ocGasionally 
"blew in" the augers. The clear water was obtained from the Wopdstoek municipal 
supply. During drilling, split, spoon samples were obtained to document the presence of 

; fefiise, and die depth at which native soils were obsierved. Each boring w^ adyanced-
until Wve sbiis were encountered, m^ that the refuse had been fully penetrated. 

. r Split sppon samples of the .spijs underlying the refuse were pbtained for description 
Final boring logs documenting the leachate well borings afie included in Appendix B-1. 

.. :The leachate wells consist Of Schedule; 80 PVC riser and^ screen. PVG screen ydth :a 
p.OlO^inch slot size was used for each well. Constnictipn details for the' leachate wells . 
are summarized in Table 3-2A CPmplete constriiction diagrams for the l^chate wells 
are cpnta^ed in Appendix C. 
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The; leacfi'ate wells were inst^ed in the following maimer: 

• 'Each horihg was extended to&e base of die refuse. Generally, the wells inst^ed 
in each boririg jvere placed with a lO-fbot screen to-intersect upper surfaice .of 

, the lehcbate. However, a ISrfobt screen w^ inst^ed in LW-$ in ordeir to ihtei^ect 
the yadose zone aboye the upper surface of the leachate fpr gas samplm& while 

: still screening the entire refuse thickness at. that Ipcatipn. If the bprehplejextended 
deeper than hecessaiy. for the proper placement of the well screen, ei&er bentoiiite 
Holepliig Or Holepiug oyerlain by flint saiid was Used to backfill the boring; to the 
prPper depth for well instaUaitipn; 

• The well screen and riser were installed intp the boring so that the screen 
. . intersected the leacliate, allowing both the collection of leachate samples and the 

flowofgais; . : ; . 

• A filter pack of flint sand w^ placed in the annular spate around the screen, The 
; thickhess.'of filter pack above the well sCTeen r^ged from 0 tP 2.4: feet, 

Sickness of filter pack installed was controlled by. the need to screen above the 
water table for gas samfiling and the necessity of ah, adequate surface se^, 

•, A seal of either bentdnite pellets pr bentbnite; pellets oyerlain by granular 
; . behtonite was placed in the amiulaf space from the top of the fflter papk tp. the 

^oimd surface; and 

• A locking protective casing was set in place over the well riser pipe. ' 

3,1.3 l^dfiii Cqver sampling 
A landfill cover s^e^ to reduce infiltratipn and lihiit Idachate production. An 
uhderstandihg of the thickness, character and contihUity of the cover is u$efiil iu evalUatiiig 
the 

; puripg PhaseT, Shelby tubes of the lahdfill coyer materi,d were obtained at . eaGh bf the. fiye 
.leachate well locations for gebtechnidal analyses.. The samples were atiaiyzed fpr 
permeabilityj-^am size, and Atterberg limits. The results of the geotechnical analyses are 

; sunhnarized in Tabid 4-1 arid presented, in Appendix p. 

The Phase I investigatipn of the landfill cover was intentionahy linuted to prbvide initial, 
• ; i^onimtion of the nature of the cover before a frill cover,mvestigation was implemeritedy 

The results of the Phase I myestigation indicated that the listing coyer was not effectively 
reducing infiltration nor prpmoting mn-off. There was. no consistent thickness or cover . 



' Remeidial 1 
Woodstock Mill 
Revision: Final 

rate 
HELD INVESriGAliON 

Section 3i Page 6 
Match 30; ^ 

type, ai^d the surface of the landfill was irregular due to differential settlement. It was 
^ Ei*A the additional investigation of the: cover was not tyarranted. 

^ .Therefore, in accordance with the Work Plan, the cover investigatiph was .not continued 
into Phase. iDl. 

: 3V1.4 Leachate Sampling ' 
Tvrb toip samjpling were collected during the investigation. Orie round was 

; coUeCted in August 1990 and a second round wja cbllPcted in Febnlary 1991. 

V The foUo>^g procedure was used in sampling each leachate well: 

• A measurement of liquid level was made in each leachate well and the well volume 
' was calculated;' -v 

. • Each well was checked for the presence of light unnuscible layere During Rbimd 
1 sampling a ciear bailer was used for this purpose. Ihiring Round 2 sampli^^^ 

V coliwasa was inserted into the first bailer withdrawn frbm the weUi; The first 
bailer was used to remove liquid from the top of the liquid cblumn: within the well.; v 

• At leiast three weU volumes were purged with a stainless steel bailer; 

• Samples were .cbllected with a stainless steel bailer,,, and prelabeled sample 
Cbntamers were fiUed in order of decreasing vblatilizatiph; and ; 

v Saniples were ta^ed and shipped in accordance with the specifications of the Field 
Sampling Plan. 

; Roundi samples were submitted, for analysis of TCIJ/JAL parameters,; and indicators. Jn ^ 
' accordance with the Work Plan, the second round sampling par^eters were selected tb be 

consistent with the compounds detected in the first round sampling results.; koiind 1 
- : results shpwed ^at the leachate at four of the five, locations ,(LW:1, DW^3j LWT4, ^d liW-' 
• > 5)^-cohsisted primarily of trace levels of volatile organic cprnpoiinds and metal ions. 

Accordingly, second round saniples from these leachate wells were anaiyzed for TCL 
volatile.prganics and TAL metals plus cyanide; Because the Round 1 sample from LW-2 

.' Contained.trace levels of several semi-vplatile organic cpriippuhids (SVOCs), the: Round 2 
i organic compounds, senh-volatile organic 
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Re^ts .of ^e leachate sample ah^yses are listed in Appendix Frl. During sampling, Seld 
measurements cif pH, spedfic conductivity, temperature, dissolved o^gen, and redox 
potential were ipade. Tlie field measurements from each sampling round are listed in 
'i^ies^.- • • . 

Between sampling locations, sampling equipment was decpnta^nated with Liiquihox and 
rinsed With deionized water. ' 

•. ';v 

3.1.5 Methane Gas SurViey 
y A Gas-Tech meter was used to measure methane concentrations in the leachate wells ph 
July 31, .1990. The Gas-Tech riieter measures gas cpntent in teims Of Ae percent 
e^lodye limit (%LEL). At each of'the leachate Wells, the probe for die Gas-T^ch meter 
wiE^ lowered into the well; and i^e %LEL was read directly from the meter^^^ l^losive 
levels of gas were hot detected in any of the leachate wells. The results are summaiued as 
follows: 

Leachate Well 

LW-1 
LW-2 
LW-3 
LW-4 
LW^5 

%LEL 

0* ' 
8 . 
33 
20 (peak at 45) 
0 

'Note: Liquid leyel just above top of sq-een. 

Remarks 

No visible gas -
No visible gas 
'No visible gas 
Tface visible gas 
No visible gas 

Landfill GUS Siampling : V 
in accordance with die Work Plan, gas samples were collected from the two leachate wells 
shoyidng the highest gas flow. These are leachate Wells LW-3 and LW-4 listed abOve.^ In 
addition, a sample of ambient iair . was collected upwind (west) of the landfrll. Sampling was 
conduicted On Novenihier li, 1990. Samples were analyzed for TGL volatile organic 
coihpounds. Results are discussed in Se^ 

• The landfill gas samples were collected in vacuum canisters suppliled by the analytic^ 
laboratory. The ToUowing procedure was followed at each iea^^ 
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• VThe canisters were checked to determine that each was still under proper 
vacuum; 

;> A 5-fodt length of Tefidri tubing w^ attached to the sampling canister; 

/ • - The unat^ched end df the tefldii tubing was Idwered intd the leachate head 
/. well; , . / 

" • The valve on the canister was opened, allowihg gias to enter the canister; and 

• The valve was cldsed, sealing the canister. 

The upwind, ambient air was sampled in the Same manner^ except that no teflon tubing . 
" was iised. The sample canisters were packaged and shipped to the laboratdry for 

analysis of TCT viplatile organic compounds. Resiflts of ±e aiidyses ai^e presented in . . 
Appendix F-2. 

3:2 mT^ROGEOLOGIG INVESTIGATION 
; The Hydrogedldgic Inyestigation was Conducted during Phase I, Phase 11, and. Phase HI: 

. /The;pbjectives df the. HydrOgeolOgic Evaluation were to: (l)r,document the 
hydrpstratigraphic variation in the vicinity of thd landfill, (2) determine tihe, hydraulic 
cohducdyity of geoio^c materials, present, (3) characterize thd groundwater flow ^re^me, 
(4) determine potential Contaminant migration pathways, and (5) Characterize the 
groundwater qiuality in the vicinity of the landfill... 

The purpose of tie Phase I Hydrpgeologic Investigation was to conduct soil borings and 
install mOhitoring wells atouhd the landflll to develop an understanding of stratigraphy; 
groundwater quality and groundwater flow. During Phase 11, further bprings and 

' rmonitpring wells served to refine the understanding Of the stratijgraphy and determmC £he 
I site. • • 

• The hydrpgedlogic investigation methods are described in more detail in the following 
/sections. • • ' 

. ' • , . I 
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. 3,24 SQU Bgrings '' 
. < ' B six soil, borings were conducted around the landfill to document, site 

stratigraphy (SBMW-1^ through SBMW-6, figure 3-2). The borings wcsre completed to an 
\ elevatioh of approximatdy 860 feet above Mean Sea l^vel (MSL). The boring depths 
' r^ged from appronmately 70 feet in the north of the site, to appronniateiy 50 feet in the 

• south. 

At Ipcadons, SBMW-3 and SBMW-4, the soils contained enough .natiiM clay tp fprm a 
namfal dTilling mud; At tile other locations, powdered bentonite was added to the driliing 
water to fprm the- dnllihg mud. At each location, the borehole was advanced in 5-foot 
internals; First, tiie roller bit was used to drill approximately 5 feet. A temporaiiy easing; 
w^ .then .driven die five foot interval. The roller bit w^ then used to drill another five feet,' 

. and the casing was driven again. This procedure was followed to advance the borehole to 
the desij^ated feal depth. The purpose of using the casing was to minimize the chance 
that the drilling inud might cause cro'ss-contaminatipn between difierent depths of die 
borehole. Initiallyi hpllowstem auger drilling was attempted at SBlMW-1., This approach 
w^ abiandpned,' due to drilling problems which included .brealiage Of, die lead auger teedi . 
on coarse sand and gravel, ̂ d sand heave into the augers below the water table. It was . 
agreed between y.S. EPA a.nd Warzyn, that the remaining pilot boreholes would be 

As each boring was advanced, split spoon samples were collected on 2.5-fp6't ihtefvals, per 
ASTM pi586. The split spoon samples were clasritied in die field ^ the supeiyising field 
geologist. Logs for each borehole are included in Appendix B-2. The boring Ipgs were 
used tp generate crpss-sections to illustrate the subsurface stratigraphy (Figures 4-5A 
thrpu^;4-5p)^ 

After each of the pilot boreholes had been completed to the designated depth, each was 
abandoned by filiiHg, using a tremie. pipe lowered tp the bottom of. the borehole. The,; 
borehole .was filled with a cenient-bentonite slurry, and then the tempbraiy c^ing i^ 
withdrawn jfrpm the borehole. After; the sluny setded, the hpie remaining at the surface 
was fiUed with Hpieplug, a granular ̂ bentonite. 
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The lo^ from the pilot boreholes were used to evaluate the subsurface stratigraphy. For 
each location, the water table depth Ws identiQed and designated for the instiedlation of an 
uppbt aquifer well, and a deeper aquifer zonewas identified for the placement of a deepjer 
aquifer weli. The presliminary selections were submitted to the U.S. EPA and its oversi^t 
Cbntractpr. The final screen eleyatiohs were based on consensus aihOhg Wai^^ U.S. 
EPA, and the U.S. EPA contrartor. 

3.2^ Mdnitorinp Well Instaliatibn 
A total of, 17 monitoring wells were installed during the three phases of the hy^ogeolOgic 
investigation In Phase I, two wells were installed at each of the six soil boring locations 
(Section 3.2.1) for a total of 12 mbmtoring wells (MW-IS and MW-ID through MW-6S and 

•• MW-6D). 

The sblil boring information was used to select screening depths fOr monitoring wells. At 
; each location, one well was constructed as a water table monit oring well and one well was 
constructed as mpnitprihg point for deeper groundwiater. The"result was that 12 
mdnitoring wells were installed^ in "nests" of two at each of six locations. The wiells in each 
%est" were constructed in separate boreholes iO tp 20 feet apart. ̂ The placement of two 
wells at eacb.loCation enables information to be collected on vertieal groundwater flow and 

. During Phase II, shallow Monitoring . Wells were placed at an .additional four locations.' 
!: These locations were cbosen to satisfy Spedtic data needs, in areas Where trace levels; of 

/VOCs had been indicated during Phase I. All of the Phase II monitoring wells were 
•cpmpleted in the upper aiquifef. Drilling and well construdibn was . conducted in January 

.•"1991;-- • V • • • • . • • . '•/ ,;• •. 

During Phase III bf the investigation, one additional monitoring .well (MW^ll) was 
iiistalled to fu^er evaluate upgradi.ent groundwater quahfy at the north-easteni boundary r 
of the landfill Where trace levels of BETX ̂ Oup conrpOund^ had been detected. It was 
planned that foe location of the well would be selected based on foe results .of ,BETX 
laboratory screeiung performed on sainples of groundwater collected from 5 tempbraiy 
>velis^ However, nb BETX compounds were detected in any of the , temporary wells, so , 
MVV-U was placed to intercept groundwater as it flows to>^d MW-l3/MW-iD. , 
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. 3.2.2;1 Mpnitpri^ig W^n Nym])gririg 
M PhiEise I, a shallow and de^p monitoriiiig well were constructed at each of six locations. 
Tiie two wells at each locatipn ,are refe^ed to as nested wells, even thOuj^ , each well is 
con^leted in its own borehole, At each Of these locations, dip wells have thp same well 
number, with an "S" suffix to identify the sh^lbw or water table well, .and a "D" to identify 
the monitoring well screened deeper. Phase I monitoring wells dre numbered MW-IS and 
MW-ip thirou^ MW-6S and ;MW-6D (Table i-2B)> The four Pbase n.m^ 
were completed in the upper aquifer. They are numbered MW-7 through MW^io. MW-7 
was installed to eydluate the horizontal extent of the benzene detected in MW-lS., 
Mpnitonng wells MW-8, MW-9, and MW-10 were installed in locadons chosen to evaluate 
the honzontal extent of the vinyl chloride detected in MW-4D. The one additiohaJ' 
mpnitonng .well installed in Pli^e In Was completed in the upper aquifer and is designated 

! Thid monitoring well was installed to evaluate possible iipgradient impac^ .to ' 
groundwater. • " , 

'Approximately 1 week after its imtial installatiPr^ MW-8 was moved and rerdrilled to a 
greater depth, The new well was drilled a few feet west of the abandonedToeatipn. The 
new well is referred to- ais MW-8 arid the abaiidphed well location is miarked as MW-8X. 
An additional well was drilled at MW-9, a few feet east of the ori^nai MW-9. Tie first 
well which was installed at this locatioii is referred to as bfW^9P and is oply used for water 
level measurements. The new Weil is referred to aiS MW-9 and is Used for both wiiter level 
measurements and sampling. These wells were replaced in order to more accurately styeen 
the-aquifer zone where vinyl chloride had been detected. 

*" • •. ' • » 

' ' i 

;3,2.2.2MQmtQripg WeU . / 
The borehole for the shallow well at each Phase I moiiitoring Well Idcatioii was drilled with 
hpUow stem augers, yhen the borehole had been extended to the desi^ated depth, the 
well screen and casing were assembled and lowered'down the bprehoie and the well • 
construction Was completed. / 'v 

For deeper well^ the borehole was adyanced using a 3 7/8-inch roller bit and permimerit 4-
: inch casing, advanced in 5-rfoot interyals., The borings for MW-3D and MAy-4D were 

^ completed using Water wash rotary Only, The borings for MW-ID, MW-2P,;MW-5P, and 
/ -MW^bD were started with mud rotai^^^ but Complefed'at the depth of the well screen with 

, - _ <1 . 
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water wash tbtaiiy. Grenerally, the permanent casing was driven througji ujiper sahds to 
gravels imtil seated in an intenriediate depth till. This is ,^e point where the change w^ 
made, when necessary, from mud rotaiy to water rotary., in M\y-2D and MW-3D, drilling 
Continued from this point to compretipn with water wash rotary iuid no casing. In MW-ID, 
MW-4D, MW-5^^ jmd MW-6P, the outer casing was advanced using %ter w^h rotary 
until completion of the boring; and then retracted ohce-the well had been placed.; Where, 
casing: was advanced to the bottom of the bpring,Tt w^ flushed with clean water prior to 
well installation. At each location. With the exception of MW-6P, the borehole was 
advanced ydthOut sampling to 2 feet above the planned zone for piacing the well screeri.' 
Siampling was performed at MW-6D because Of the distance be^een the final well location 
(about 85 feet) and the original pilot borehole. All other Wells were installed in close, 
prOiomity to the respective pilot boreholes. 

^,-The dnlling method using the permanent casing was specifically for minimizing tiie 
, potential for cross-contamination by the drilling fluid. To check that the, drilling fluid did 

not cause any cross-contaniinatioii, driUing fluid; .samples were coUected while dniliiig the 
screened zone in MW-2D and MW-4i>. Tlie samples were analyzed for volatile organic, 
cpmpdunds tod semi-vOlatile conipoiinds. The results are reported in-Appendix F-3 and 

. showno indication of Contaminatibn. 

pfilling equipment was decontaminated between boreholes by steam cleaning. Water 
l Utiliized for; steam cleaning and drilling was obtainW from the Qty of Woodstock water 
' supply. Split spoons were cleaned between samples with Liqiiinox in a water wash. ' " 

: Purihg driUihg at the monitprihg wells, soil samples were collected only at the imttdlation 
boring fbr MW-bD, w;hich waS drilled approidmateiy 85 feet from the pilot borehole. At 
this location, samples were collected, on a 5^foot intefyal.Shelby tube samples were , , 
attempted from the clay zones in each of the pilot boreholes for tri-aHal permeability 

"tes^g. The geotechnical laboratoiy indicated that the smnbles collected during Phase I 
were not appropriately undisturbed, so additional Shelby tube Mhipliss were collected fot 
a^ysis diiring Phase D, to meet the requirements'of the Work Plan. These sainples were 

; (bUertedat 1^^ 
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: : Phase I monitoring wells and MW^ 11 (Phase in) were constmcted wth Si^^ 
; :riser pipe and lO-fpot, O.O.lO^inch islot well screen, the four Phase 11 mpnitoinig wells are 

constructed with 304 stainlesSsteel. Each mbnitpring well,Was insti^ied With a iO^fppt 
• screen, Witii the exception of monitoring wells MW-3S, MWrSb. and MW-4Sv EaCh pf 

these wells has a 5-foot screen, A shorter screen length w^ reqiiired at these locations, 
because the Water table w^ within a few feet of die ground surface, Use of a longer screen 

: would have made it diffi<mlno place an adequate surface seal. 

Field screeiiing was conducted along 200 feet of the northeast bprder of die landfill to. aid; . 
' in the. selection of an Optimal location for an additional upgradient monitoimg wed, 
\ Temporary wells used albng; the eastern portion of the northern boundary of the landfill 

during Phase El Were blind drilled to npprdxiniateiy 7 feet below the water table using 2, 
. ; 1^4 inch inner , dimneter hollow stem augers, A sample of the groundwater w^ collected 

front, temporary, PVC wells placed in each of the borings. The borings were spaced at . 
. apprbidmately 25 fopt intervals, east to west, .The PyC,W®U Was removed after the sample 
. was collected and the hole Was backfilled witfr.a mixture pf bentonite chips. (2 - 50 lb 

'bags/bpring) and'drill cuttings: Permanent monitoring. weU MW-ll wi^ then placed v 
doWngradient pf the underground storage tanks at dte Dorr'Toymsliip garage, , ' 

; The fpUoWLng construction w^ used fonthe momtbring wells, • Following installation of the . 
weU 'sereeh and riser into the borehole, a filter pack of flint.sand Was placed in the annular 

. space isiro.und the screen tp a height of approximately 2 feet abpve the top of the well 
/ screen. In the shallow monitoring Wells, one of two .iiiethods was used to seal the . 
. remainder of each borehole. Kther a seal consisting of i to 3 feet of bentonite pellets was 

placed above the filter pack, and the remainder of the borehole amulus y^asrffiled with 
granular bientomte or, ^ternatively, the entire^'anniilus above the filter pack Was filled with ; 

\ bentonite pellets. In the deep monitbring wells, approximately 2 to 4 feet bf pellets ̂ were. 
placed above'the filter pack, md the remainder bf each borehole was ^ed vyith bentomte . 

: shiny, A surface seal of gimiular bentpnite was installed at rnost of the inonitormg wells, 
V and each Was equipped with a Ibcidng protective casing, /Comtruction detiEuls for eabh 

X mbmtorihg -well are summarized in Table 3-2B, Ciomplete cbnstnictipn diagrams are 
, cbmained m 

• ' / • ' i •• ' ; V • 
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Prior to installation, well materials were steam cleaned. Prior to installation of well MW-
2P, a saimpie of the waiter us6d for steam cleamng was collected for analysis of Yolatile 
orgaiiic coinpounds (VOCs). "Iliis sample w^ collected to check wliother the wjater used 

- ior steam cleaihng;was introducing any contaminants. No VOCs were deteded in this 
. A ; samplei. Results of the 

3:2.2.3 Monitoring Wdl Efevelopnient 
. T^e site monitoring wells were developed with a method combining surging with; a surge 

block and removal of Water with a bailen Tbe follbwmg general procedures were used at 
. '''each'well. ' • 

• The depth to water and total depth of the well were measured, and the well 
volume was calculated; 

' phe weU.volume was pUrge.d from the well with a.6-f6ot W 

• The well wi^ surged with the; surge blbck for apprpnmately 10. ihiiiUtos, and a ; 
. ; ; , secpndweU volume was removed; 

• The weU was alternately surged and purged for three more cycles; and . 

; ; • ,' The weh^^ with, the bailer imtil a total vplume equal to; 10 or more, well 
yplumes had been rempvedw Ihiring development oif the deep mpmtoring wells; 

, , : . a submersible Keck,pump was sometimes used to purge the Wells after the ^ ' 
. surgmg had been completed. 

Vluring the well development process, field measurements of temperaturej pll, and 
; .i^edfic conductivity were made after each surge/purge cycle, the final measurements 

of field parameters and the volumes purged during weU deyelopment are summarized 
:'\:;V/i'in.'ihble3-4. • • 

. , Due to continued turbidity ^ter initial developmentj several of the site monitoring 
, ^; WeUs Were redeveloped ; l^lS, MW-2S, MW-3S, ^^W-5S; and MV^6S; w^ 

^ ^ redeveloped usmg a Braiimrd-Kilman submersible piimp, set at the base of the well 
screen. Wells ,blW-^3D and MW-4S were redeveloped using a .surge block and bjdler." : 
WeU redeyelppmeiit was c^^^ indicator partuneters of spedfic conductivity, ' 
.pH, and temperature had stabilized for three cycles (sufge/purge cycle, or 1 well; -

•/•V '':Vyqhnne).-V' 
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: ' 3.2.3 Mbmtoririp Well Sampling 
The tweiyfe Pliasie I monitoring wells (MW-IS and M]W^1P through MW^6S and MWr 

. 6P) 'were sainp^^^ twice (during the ihyestigation. The first round of skmpUng was 
conducted in I^ovemb^^^ and the second round \vas . collected in Febm^ 19^1.. 
Sampling results are contained in Appendix F-3. 

The foiir Phase II monitbring wells (MW-7 through MW-IO), installed during in, 
; : january. 1991 were also sampled twice. The first rbuhd. of samples was colleinbd in: 

Febmaiy 1991 and the secbiid found collected in April 1991. For screeiiing purposes, 
one sdmplc was collected from each of the five Phase III teinpioraiy wells on the east(ern 

/ pbrtibn .of the northern boundary of the landfill on July 19, 1991. One permanent 
. . moniitoring well was then installed in the area where the temporary wells had been 

used. One .groundwater sample was collected from fiiis well, MW-Il, on August 8, 
: 1991;.^^ T^ all rhohitOring wells are indicated in Figure 3-2. Sampling 

results are contained in Appendix F-3. 

": 3.2-3.i Aiialvtical Parameter 
; . The S in Round 1 from Phase I mpmtbring w(5lls were aiialyzed for 

TGLyplatfies, TAL morgaiii(rai and indicator parameters. The results of these samples, 
: ah(} the remits of the leachate analysis, indicated that the only contamiiiahts of concern 
^ ; in the leachate and groundwater were volatile organics and metal ions. Therefore, m 

accordance witir the Work Plan, semiTVolatile orgaruc compbiuids were elmunated froin^ 
v ; the 

Phase I, Rpimd 2, and Phase;II, Round 1 mpnitpring well samples were Collected 
cpn<mfrentiy in .Febru 1991. Samples were analyzed for TCL yolatiie cornpburids, 
metals and indicator parameters; 

. iPhase Round 2 monitoring well samples were collected, in !^ril 1991 and anal^ed 
for TCI-yblatile cbinpounds, metals and indicator parameters. 

. t' < • .• 
. • •' •. 
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Tempor^ wells were used during Phase HI to field screen along the extern end of the 
nbjrihem bQimd^ of the Isuidfill. The purpose of the field screening was to deterime 

; Whether gasoline spills at the Dpir Tovmship Garage could be the source 6f trace levels 
• of benzene detected in monitoring wells MW-lS ,and MWT7. A grpundwater sanaiple 
•was at each of fiye locatioiiSj arid analyzed for BETX. No BETX was detected 
in aiiy. of these sampies.. Therefore, well MW-IT was constructed directly south 
(doWingra^ent) of the DOIT Township Garage gasoline refueling area. Monitoring well 

. MW-il was sainipled and smalyzed forTC^ 

.. 

' • Sampling Procedures 

. During each sampling event, the following procedures were followed: 
/ . ' 

• - An initial water level was measured: luring Phase I, Round 1 sapling, the 
presence bf liqmds floating 6n the ^pundwater, was checked for With a clear 
bafief During Phase I, Rpund 2 and Phase n. Round 1, floating liquids w 

/ checked for bymserting a gliasscpliwasa into die firri bailer of water withdra^. 
: from the tpp of the water cplumn within the well, A check fpr floating liquids 
• was not periormed during Phase 11, Round 2, or during Phase m sampling of 

; / • • A. calculation pf the well yolume was made, and at leaist. three well yplunies 
were purged from;each well. At several weUs, several additional yolumes Were 
rcmpvecf land surging of the Well Was perfonried in an attempt to retrieve a less 
turbid ̂ oundwater sample. / 

• During Well purging, field measurements of pHj specific conductivity, 
temperature, disMved oxygen, and redox potential w^r® bl>tained. Field 
parameters are summarized in Table 3-3. 

• Appropriate sarnples volumes were retrieved for each grpup of parameters widi 
either a stainless steel bailet, or a Keck submersible'.pump. Samples Were -
cpUected; preserved, handled, labeled, and shipped, to the ah^yticjd labpfatoiy 
in acePrdance with the prptpcdls in the approved Field Sampling Plan. 

. 'BePvecn sampling locations, the sampling equipment and waiter level measurement; 
:' tape wefe decpntairiinated Svith a hon-phbsphate detergent splurion and rinsed: wi± 

dqibnized water, 

vihe locations of the monitprihg wells are presented in Figure 3-2. 
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3,^.4 Pi^zdmeter : 
! During Ph^e II, piezometers were installed in six locations. Piezometers a^e nom 
-.sampling wells which Were instaUed, to provide• groundwater elevation data. TTie 
piezdmeters were constructed to aid .ih further defining the grpundwater flow regii^^^ in-

'. the north and south of the site. Piezometers were screened in the upper aquifer;;exceptv 
,piezometer PI, which is screened in a sand seam at the inteiface of the Vdrkville and 
Tiskilwa Tills. 

/ During, Phase Illj piezometers were installed in an additional she Idcatidns, along die 
/ northern and eastern boundaries of the Site. Each of these piezometers was also 

-siCTeened within the upper aquifer, except for piezometer P-ld, which was iristaUed in 
Othe Virkville till. 

's. • 

Piezometers were installed following the procedures used for mdnitorihg well 
installation, with the fdllowirig exceptions: 1) the piezoineters were not deveidped, pr 

; were not developed aS extensively, as the moiiitoring wells, 2) the piezbmeters were 
' generally constructed with l^ipch inside diameter (i.d.) PVC weU materials. Piezpnieter 

P^3A was cdnstrueted with 24nch i.d. PVC, as were piezometers P-7, P-8, P-9, P-10, P-
.11, Md P-i2. \VeirMW^9, which, is used as a piezometer, is cpnstructed wth 2-inch i.d; 
;304,stainless steel. 

: The screened interval of each piezometer was selected .based pn water level 
• .measuremeiits at the riearby mdnitpring wells. A well screened length of. 5 feet was 

used at each piezometer location, with the exception pf ^28, P-4, P-6, and MWr9P. 
Each, of these piezometers was constructed with a lO-foot screen. Piezometer 
cohstructipn details are summarized in Table 3-;2C. .Gonstruction diagrahis are 
cdfitained in Appendix C-^3; Piezpnieter bPring Ipgs are contained in Appendix ^3. 

V T&e locatiohs of the piezometers are shdwn o 

3:2:5. Staff Gauge Installation -
. St^ gauges wPre installed in seven locations during Phase I. Two additional staff 

ganges were instilled during Phase HI. A staff gauge cPnsists of a sted stake driyen 
into the the bottom of a body of water (creek-bpttoin, lagoon-bottom, etc); The 

. I • 
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• eieiyation of top of the stake was established by survey to U.S.G.S. d^uin wit^n.. 
l/ipOtii of a foot. The water level can be measured ja the distance frpiri the topi of the ; 
stake to the suiface of the water. The, locations of the st?Jf gaugeis are mdicated in 

V-Fi^re;34. ^ ^ 

3.2.6 Water Level Measurements 
2' . . Water Iw^^ the site have beeh measured on eig^t dates at existing monitoring wells, 

. • ; leachate wellsj istaff gauges, and piezometers (Phase 11 and Phase in only).:ThOse dates 
' : arO September 20, 1990, November 5,1990, Febfuiuy 1, 1991, April 1^ 1991, April 3, 

V 1991, May 8,1991, October 21,1991, and October 28,1991. Water level measurepients 
Me tabidatod in Appendix G. 

A similM procedure is followed f^ each measurement event. In the groundwater 
. V . inohitoring wells, leachate wells, and piezonieters, water levek were measured using an 

electronic water level indicator. Water leyels at st^ gages were made yriih a steel 
' measuring tape and Recorded to the nearest l/lOOth of a. foot, pecontamihation 

; V . procedures, for the water leyel measuring devices induded Washing wth Liquiiiiox aid 
. rj^ 

.Each measurement was made land recorided iii die iSeld notebook, and then replicated. 
if the: replicates. Were differeht, another measurem.eht Was made to deteimine which 

^ was'the CQiTect water depth. The Watet level measurements were cohyerted to water • 
.1 

3:2.7 Hvd,raulic Conductivitv Testing 
Hydraulic cohductivity testing (permeability testing) wks iperfOrmed at each well 
installed during Phase 1. Hydraulic coiiductiyity testing Was also perioiinedat MW-ll, 
and piezometers P-7, P-8, P-9, arid P-11, ihstailed during Phase III. TTie fbUowing^^^ 
procedure,was'impleiniented: 

,• An initial measurement of depth. ta water was made: 

: A pressure transducer, attached to a Hermit Data Logger, was' lowered iritb the 

•\\ 
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' .In the shallow wells, a volume: of water was displaced as rapidly as possible with 
' a FVC bailer. In MW-3S, a 3^fobt bidler was used. In wells M^lSj MW^2S, 

MW-3D, MW4S, MWT4D; i^-5S, and 
. , several of the deep wells, air pfessuri^tibii. equipment was used tb de^ess the 

static water level. In monitoring weU MWr.ll, and piezometers P-7,P-8, P-9, 
• and P-ilj a bailerfiill of water was removed tb initiate the test. 

' ^ , The water level changes in each well were automatically jecorded by. the 
, Hermit Data Lbgget on a Ibgarithimcally iricteasihg time interval until 

adequate recovery riad been achieved fbr data interpretatibn, generally less 
. ^ , than 2 minutes. 

The,'data, bbtaih duriiig hydraulic conductivity testing was analyzed with .Geraghty 
^ mid Miller's; AQTESOLV computer'prbgram. Version TOO, using the method of H; 
' Bouwer and R.C. Rice, 1976, "A Slug Test Method for Determining Hydraulic 

, , Cqn^ of XJhconfined Aquifers with completely or- Pmtially Penetrating ̂ •Vyells", 
Water Resources ..Researchi Vol. 12, No. 3, pp. 423-428. The results of the hydraulic 

. conductivity (permeability) testing, are contaihed in Appendix E, and suimnarized in 
• ; ••T^ie3^.'• 

. ^ 3,2;$ yriva^ ^ 
' : Available records were evailuated, tod .local residents were suiveyed tb ,identify .private 

. wells within 1.5.miles of th^ landfill The identified wells toe tabtotoedin Table.2-2^a^^ 
plotted on pij^re 2-2. Four private wells in the Site vicinity were sampled; . The w 

; Ibcatiqto 

Four.private wtols were sampled for the following reasons: 

  

  
     

  

  

  

 

 
 

 
 

 

 

 

..Ea^ sainpie anto special low detection linuts foF^ V ^ metals, and 
iyahide. Sampling at the private well locations was perfbrined using the follovritig 
procedure: 
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' An outside faueet was used for samplme at each private W^ell Ipcation. The . 
intent was to cbUert water direcdyfriprn tne weUpnor to passage thrbugh any . 
treatment device such as a softener. 

• TTie wa:ter was allowed to run for at le^t 15 minutes prior to sampUng: Puring^^ 
this time period, field measurements-of temperature, pH, and specific 
eonducti\ity were measured arid recorded. 

' • After $tabilization of the field parariieters, the apprppriate sample-coritainers. 
. • were filled at each private well location. Sample coritainers were 

anal)^es in order, brciecreasirig volatiiization pbtential. Samples were: collected,-
preserved, labeled, and shipped to the analytical laboratoiy in aiccofdance with 
the protocols in the approved Field Sampling Plan. 

The results of the Private Well sampling are presented in Appendix F-4. 

; f , 3.2.9 QimatplQfic^ pata Cpliectiori 
, Gliiriatologicai data coliectiPn at the site consisted of riieasurement of rainfall , -

; ;precipitatiori throughout Phase I and Phase n. 

, The 0ty pf Woodstock installed a rairi gauge, at the south .end Of the l^dfill.^ Daily 
measureirient of rainfall Was recbrded since August 1990 by a City of Woodstock 

; • Wastewater Treatment Plaiit Operator. On days when: there; wias sripw, this was 
' .recorded suriply as "snow", and no anibunt, was available. The; rainfall data is tabulated , 

• in Appendix H. • . 

3.3 ^jij^^WATER- (fflOUNDWATER OT-ERACnON EV^^ 
Water levels irieasured during I'hase I of the investigation revealed spme anpmjdies in 

. the water ieVel data fpr the south end of the landfill in the vicinity of Kishwaukee 
. , Creek. It was observed that the levels in Kshwaukee Creek at,times appeared eleyated, 

and fluctuated over a shorter time period, in comparison to the riearby mbriitoririg -
wells.. Therefore, Phase II, included a program to further evaluate the effects and 

: iriteractipns between groundwater and surface Water at the south erid of the landfill. 
' ...During Phase tl, an investigatibri Was conducted to isolate and measure the'surface and 

groundwater levels and flow rates. 
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The investigation was designed to determine following: 

i. Row. in Kishwaukee Creek, both upstretun and downtream of the landfill; 

. 2. The effect of overflow from the Wastewater Treatment Plant lagoon on 
creek flow and creek water level; and, 

3. The interaction of creek water levels and groundwater levels. 

3:3.1 Flow in kishwalukee Creek 
Measurement of d:eek flow both upstream and downstreeim of the landfill would provide 
an indication of the rate Of groundwater discharge to the creek in the vidiuty of the landRl. 

Row in Kishwa,ukee Creek was measured downsireain of the lagoon overflow conduit 
(downstream of the landfill), on bdth April 2 arid April 3, 1991. Creek discharge was 
measured once (ori April 2) under norriial conditions, u^hile the lagoon was overflowing 
into the creek, aiid once again (on April 3) when overflow from the lagoon had been 
prevented by the addition of two 5 .1/2 inch wide planks placed in the lagdbn Overfiqw 
chute/ ' .-

. Greek Row me^urements were made in the culvert which passes under the acceiss road pri 
.tiie south side of the Wastewater Treatment Plant using a Gurly No. 625 Pygmy Current 

. Meter. The following procedure was used. 

: Thp Streani channel, was divided into three sPgments perpendicular to flow . 
• direction . The depth of the water, was measured in the center Of each of these \ 

segments. • 

: W , The. ratP of flow was measured iii each of these segments witii use of a current \ 
meter placed at 1/3 stream.depth for the particular se^ent. The current ineter . 
has a sinaU wheel which rotates at a speed which is mrertly propoiflbnal to the 

; rate of current flow. A "click" sound is emitted from the meter with each :' ^ " 
revolution. The flow rate was calculated fi:om a,cpunt pi the clicks pet minute. , 

•. Discharge per segment is calculated as flow rate, multiplied'by tiie cross-sectional. . ^ 
area of the segment. Total discharge .is the sum of , the discharge in all of the 

.'Segments " • •/.' 

• ». .' 
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V - > Creek flow upstrem of the could not be iheasured due to the eitrem^ly low 
L flow rate there. The current was not sufScient to; rej^ster flow on the current rneter. 

:; - 3-3.2 pischarge frpm Wi^tew^ter Treatment Pl^i 
• To determme the effect of the overflow from the Wastewatier Treatment Plsmt lagoon on 

.creek flow and creek water level, creekleyels were .monitored before and after.itwo 5 1/2 
inch vwde planks were placed: in the Wastewater Treatment Plant Lagdpn overflow chute; 
effectively preventing overflow. A drop in the creek level was due to the lack of oyerfi.dw,, 

V ^ ^ f^^ 

. Tb obtain ̂  estimate of the vblmne of \rater which was'/preyented from overflowing from 
the Wastewater Treatment Plant lagoon to the crCek, the rise in water level in the lagoon . 

:. was mbnitofed while the two planks were iii place, Ingoon watCr levels were read oiEf of a 
yardistick \vl^^ to a st^e and driven into the It^oon bottom. The volume of 

; water was Iheh calculated as the ri^e in water level multiplied by the area of the lagoon. 

In addition, the ii^bw of untreated wastewater to the treatment plant was measured on 
; April ! and 2, 1991, the two days preceeding lagoPn overflow stoppage. This y^tewater is ! 

proceKed and eyentuadty passed into the lagoon, froih which point it ydU pverflow into ^ 
. , crdiek. Therefore, this also indicates a lagbp 

3,33 the interactron of geek an^ Otwn<^atet^eis^ 
. In order to investigate the effect of creek water levels on grpnn^ater levels, Ayater levels 

, ; \ ; were measured at all monitpring Ipcatipns in .and around Kshwaukee Creek on April 
1991j during the 12 hour period that overflow from the y^astewater Treatment Plant -

V a . lagbon was prevented. This was performed to see whether changes in creek levels coiild be 
. cprrelated to changes in grpundwater eleyations. During this peripd, water levels were 

: niPnitbred at the foUowihg locatibi^: 

? ;AUstaffgaugesinI^hwaukeeCreck(SG-3, SG-r5, andSG-7) 

• • An additional fpur locations in Kishwaufcee Creek, both upstream and 
downstream of the lagdbn pverflow; dis0arge, conduit. At these Ibcatiohs, 
yardsticks were attached tp stakes and planted in tiie creek Changes in creek 

/ ; , V levels were re^^ 

. 
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• The staff gauge in the lagoon (SG-4) and the staff gaiige in Ae wetland area 
. southwest of. the landfill (S.G-6). 

• All monitoring wells and piezometers near the creek (MW-4Si ,MW-4D, M'W-5Sj 
MW-5D, MW-8i MW-9, MW-9P, MW-lO, K, iiand KB). 

3.4SED^NTINSTIGATION .. , 
V A tcifial of 15 sediment Samples were cOllected.in the vicinity of the site during Phase l and 
. n. Tie purpose of the Phase 1 sampling was to identify and delineate any impact tb 

wetland sediments. The purpose of the Phase II sampling was to collect additional saihples: 
: as necessafy. • • . 

: Ei^t sediment samples were collected during Phase I of the investigation to determihe if • 
rimbff or leachate leakagb has impacted areas surrbundiiig the site. Samples SD-l through . 
SP-8 were analyzed for VOCs, semi-yblatiie brganic cpmpbunds, pesticides/jPGBs, metals,, 
and cyianide. Sbil volumes were also collected at.sample locatipns SD^l, Sp-3, SP-5, and 
SD-8, Md Subinitted for gebtechnical anafysK These saihples Were analyzed ifor moisture 

' . content, catibh exchange capadfyi permeability, grain size,' Atterbjerg Umits,'tbtal porosity, 
and total organic carbon. The geotechhical samples were collected at .tho same IpcatipnS 
and pver rimilar;depth intervals as the samples cpilected ifbr analytical purposes.. No , 

V sediment sample was desigiiated SD-9. 

1Ph^e i results, indicated that volatiles, spmi-vPlatiles, pestiddes/PGB$, and fyanide w^ 
not a concern in the sediments. Therefore, analysis fbf these parameters was not necessary 
during Phase iL Samples were collected frpm an abditionai seven IpcationiS (SD-10 
thrpugh SD-16) during Phase 11 to evaluate sediment. in the Creek, aind .tp establish 

:backgrbund meta:ls levels in sedirnent in areas beyond the influencb of the landfill. 
; Analyses were performed for inetals, and total solids. 

. In order tO; characterize the creek sediments and identify any landfill-related impact, 
V samples were taken, of the creek bottom in three lpcations, ;.Qne: sample was takpn 

. upstream of the landM (SD-10), one sample w^ taken , adjaceht to the l^dffll (Sp-^ll), 
and bne sample was taken djbwfistream of .the landfill (SP-12). Sample tbken 

; hpstream of the Wastewater Treatment Plant lagoon pverflpw conduit in order to minimize 
the potential interference froin thpse wate^^^^ 

*•' ! 
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Samples SP-13, SD-14, SP-15, and SP-16 were located in wetlands areas sun-ouriding die 
site. These sampling ibcatiohs were chosen to represent background conditions. These 
ba^^ouhd samples were necessary to complete the site characterization and the baseline 
risk assessment. • . 

The location of the sampling points are as shoi^ in. Figure 3-3. A list of observations; at 
each sampling Ibcadpn is prorided in Table 3-6. 

3:4:1 Sampling for Chemical Analyses 
TTiree different procedures were used to collett the 15 sediment samples obtained for 
chemical analyses. The procedure utilized at a specific sampling location depended upon 
_&e surface conditions and amount of vegetation present. Each procedtire is described 
below. 

At sampling locations r.SP-l, SP-2, SP-T3, SP-'14, SP-15, and SDrl6, samples /Were 
obtained With st^nlesS steel sampling spoons, and pilace'd directly into the sample jairs vrith;; 
the spoons, • • 

At sanipling location SP-8, an,! Eclonan dredge was used to collect the. sediment samplb. 
The sample was transferred from the dredge to a stainless steel bowl and was then 
transferred to the sample containers with .a stainless steel spoon. . It was posrible :to .use :the; 
Eckman dredge at this locadon, because standing water was present, ; and tiiefe was little 
rooted vegetatipii to iiiterfere with clpsiiig the dredge. The Eckman dredge was the 

the sample., However, it Was hot possible to use it in heavily vegetated areas..-

At samplihg locatioris SP-3, SD4, SD-5, SDr6, SD-T, SD-10, SD-ll,.and SI)-i2; san^les 
wbre collected With a bucket auger. From the bucket auger, the sample material was either 
tir^ferred directly to the. sample containers With a stainless steel spooh, or first ^ansferred 
to a, stainless steel bowl. Sample material was transferred from ^e stainless steel bowl to 
the siEunple contaihers with a stainless steel spoOn. A .bucket auger was used at these 
locations, because the presence of standing water and rooted vegetation prevented the use 
of the other methods. Analytical results are presented in Appendix F-5. 

i, ., ' 
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342 S^lin^ for Geotechnical Aiialvses 
' ' Samples were obtained at four of the siediment sampling locations for geotechnical 

analyses. The locations where geotechnical samples were obtained are SD-1, SD-3, SPT5, 
: ahd St)-8 The sample locations (Figure 3-3) were choson to represent each of the three 

y ^ sides of the landfill where wetlmids are located. 

"^e samples obtained for geotechnicdl analyses were collected with 3^inch diameter Shelby. 
*' itubeis, diiveii by; sledge hammer. The samples were analyzed for moishire content, cation 

exchange capadty, permeability, grain size, Atterberg limits, total porosity, iahd total 
; : organic carborL'Geotechnical results are contained in Appendix P-3. 

" " . ' • • • . . : '1/ 

• : : .3.5 SllRFACE WATER SAN^^ 
A tdtal of four surface water samples were collected during the investigation.. One surfaice . 
water smnple was coUected during Fhase I and the other three were collected in Phase IE 

The PhiKe I sample, SW-1, was t^en iii ah area where an orange discoloration of the water 
was noted, in the wetliahd mea between the lahdfiU and Kishwaukeie Creek (Figurie 3-3). 

• The smnple ipcation was selected to represent an mea of potential surface water impact 
. from suspected landfill seeps. The Sample was collected .yrith a stmnless steel scoop apd 

submitted for analysis of TCL/TAL parameters. No voiatiie orgamc compounds wei-e 
detected in the sample. The only semi-volatile brganic compound detected w^ 24 ug/1; 
bis(2-ethlhexyl)phthalate. 

; in Phase three additional surface water sanipleS were colleded from I^hwaukee .Crejek 
^ on April 2-3,1991. One sample was collected upstrearn of the landfill to represent surface 

I wafer conditions as the creek enters the site. Oiie jsample was collected itpniediatety 
, . adjacentvto the landfill, and one sample was collected downstreaih of the landfilL • ^ese 

: three locations, SW-10, SW-11, and SW-12, correspbrid to sediment sample Ibcatipm SD-
/ 10, SP-11, and SD-12. All samples, were taken upstream of the Was,tewiater Treatment 

, Plant lagbori overflow conduit ,m order to minimize the pOtentijil interference froiti those 
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Waters. The downstream sample, SW-12, was collected when overflow froni fthe 
': Wastewater Treatment Plant lagoon had been , stopped for approximately .6 hours. All 

sampleWwere collected with a staiidess steel scoop. Phase I results indicated that TCL 
• parameters not a concern in the surface waters, and thus analyses for these > 

parameters was not necessary in Phase 11. Phdse n surface water samples were analyzed 
for metals abd indicator parameters. 

The locatioh of the Surface wiater sampling points is shown in Figure 3-3!. Results of the 
v analyses are contained in Appendix F-6. 

; 3.6 WETXAm INyESTOATTQN 
The four objectives of the Wetland Investigation were: 1) to detennine the characteristics 
of the , wetlands tweeted by releases of hazardous substances Wpm the site since December .: 
1980, 2) to classify the wetlands in terins of their natnral resource value in die bvent^that 
filling activity performed ^ part of ^e remedial action adversely affects the wetlands, 3) to •-
determine the extent wetlands haye been affected by releases of hazardous substances from .. 
the site-since December 1980, and 4) to determine the! ARARs that may have: to be 
cpmpiied wi^. The first phase of the Wetland, investigation included delineatibn of Wetland 
areas inya. lpO^fobt buffer zone surrounding the landfill through review of existing 

.^orn^ , . 

3.6.1 Methodology 
Wetiands at -the site WW delineated according to the Federal 'Manual for Identifying and 
Delineating Jurisdictional Wetlands (Federal, Interagencty Committee for Wetland 
Delineation; 1989). Technical criteria for the delineatibn mcluded wetland yegetatipn, ! 

: hydric soils, ?md hydrologic indicators. M three of these criteria had to be met for an area 
• to be considered a wetland. -

; 3,^,2 Wetl^d Field Procedures' 
! Field assessment of the wetlands Was performed by a Wantyn biologist on Auj^t 9,10, and 

, 15,1990. A U.S. E^A representative provided fieldpyersi^t on August 15,1990. 

••• 'A \ 
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' The initial assessmeht was baSed on observatiph of plant communities and topography^ V 
~ Soil probes to a depth of 18 in. were then made to assess soils ih areas of transition from an 

y upland community to a wetland cominWty arid in areas where vegetatipri types did npt ; 
' .cPrrespPrid to tppography (e.g., wetland plants in ari apparent upland area). Hydrolp^c 
/ iridicatbrs were poted where present. Field notes were recorded ori a dictaphorie and on . 
.' site maps in the field. Lines of delineation between wetland arid upland were marked i^th 

, ^fiaggirig of contrasting cplors to other site markings. 

: lines of deiineation were surveyed .by a subcontractor during the week pf September '4, •, 
1990. Suryeyprs' recording were plotted on a site topographic map. Vegetation at the site 

-Vwas ideritified to species level when ppssible and were assessed for their Wetland indicatpr - . 1 
status according to'the National List pf Plant SpepipS that Occur, iq Wetlaiids; North - . 
Central (Region mVfU.S. Fish and Wildlife Service, 1988). Indicatpr categpries include 
thnfoUoyting desigiiationS: 

Obligate Wetland (OBL) - occur almost always (estimated prpbability greater 
that 99 percent) under natural conditions in wetlarids. 

Facultative-Wetland (FACW) - usually bccur in wetlands (estimated probabilily 
. 67 percept to 99 percent), but occasionally fpund in npri^wetlands. 

Facultative (FAG) - equally likely to occur in wetland or npn-wetiands (estimated 
probability ,34 percent to 66 percent). 

Facultative Upland (FACU) - usually occur in npn-wetlphds (estimated 
probability 67 percent to 99 percent)^ but PccasiphaJly found in wetlands 
(estimated probability 1 percent to 33 percept); - . • ' . 

Obligate Upland (UPL)riiay bcoit in wetlands in other regiops, but alniost 
al\mys in uplands (estimated probability greater than 99 percept) under natural 
conditions. 

•A '^ecies list of vegetation found in or hear the five wetlands iS included in Appendix Irl. 

In the wetland plant, designations, a positive sign (+) indicate;s a frequeni^, toward the 
• higher probab^^ pf a category and a, negative sign (r) indicates a frequency: ioward the 
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iow^er probability of a categp^; .A dash (-) indicates the.plsmt was hot idendfied to a level 
where a wetland status could be assessed or that it was hot listed in the U.S. Fish: and 
WUdlifh Service Naturaiiist of Plant Species. 

; - The soil criterion wias bhsed on the presence of hydric, indica.tprs within 18 in. of the 
surface; /Ibe presence of organic soils (histospls)/including inuck and peat is a hydric soil 
indicator. For mineral- soils (s^d, silt, clay), the presence, of mottling or gleying is a hydric'; 
soil mdicatPr. Mottling is the presence of spPts or veins of color different from the matrix 
soil color, such as brown or yellpw veins in a grayish soil, drleying is the presence of a gray 
or bluish-gray color to the soil due to reduced (low o^tygen) conditions. 

Tjirect indicators of wetland hydro are not always present: during field delineations due 
to seasonal or nnnual flu^atiPn of v^ter conditions. The presence of standing water of 
water wthin 18 in. of .the surface are hydrplogic indicators. Other indicatois of .wetland 
hydrology include watermarks on trees, litter drift lineSj surface scoured areas, and wetland, 
drainage patterns. The presence Pf hydric sPils or hydrpphytic vegetation is considered to 
be an indicator of wetland hydrology. . 

The method selected for wetland delineation was the Routine Onsite peterinma,tion 
Method, due to the relatively homogeheous nature of the yegetatipri df the site areas. A 
field reconnaissance, on August 2, 1990, indicated fair^ly pronunent bbundari^^ between 
wetland and upland vegetation typps. The plant cPmmunify assessment; pfocedure^^ w^^ 

, emplpyed, in this procedure, plant communities were initially identified and then 
chafacterizatibn of vegetation, soils, and hydrology was performed. 

' . Tliie plant community assessment procedure includes charactermng the plant commumties 
,in the subject area by identification of dominant spedes and deterinihation pf the wetliand 

• plant indicator status of these specieS. If the hydroph3^ic vegetation criterion is not deafly 
met or the i)ound£iry between wetiarid .and upland plant communities is not tyell defined, 

• soils are assessed to determine-if the hydric soils criterion is met. Field indicators of 
./ wetland hydrology are also evaluated. . ' . 

• ' , ' 
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: :3:7 it$TPrrgxcA\^o^^ 
. The y.S. EPA Remedial Project Msjnag^f (RPM) req^ed that several test pits be 
' excavated in Geophysical Area 6 .to identify and chatacteii^ the cause of a gebphysical 

anomaly, A QAPP Addendum, including a Field Sampling Plan Addendum, wa3 
developed iand'approved by the U.S. pPA RPM, desigriating'tfeee locations for making test 

' . pit excavations. The test pits pabeled TP-01, TP-02, and TP-03) were idigned along a 
linear geqpliysical anomaly, interpreted to iiidicate the. possible presence of high metal 
content within 15 feet of the.ground surface. The purpbsie of the excayatipris was to 
determine if the anomalies v/ere die result of buried drums, and, if druins were fpUhd,. to 
determine the condition and the contents of the drums. 

No drums were found in test pits TP-01 and TP-P2. Sever^ large metallic itenu, such as 
refrigeratprs, water heatersj and bther large appliances were found in these excavations to 

. account for the geophysical indicatio of buried metal; HoweVer, one intact drum and ei^t 
' ' non-sealed or open-topped dnims were found in TP-=p3. Since the test pit TP-03 was 
/ excavated in the center of a northwest to southeast trending Oval gePphysicsd are^ two 

additibiial test pits were made :(TP-b4 and TP-OS) tp determine if additional, druna were 
buried in the vicinity. No drums were fpund in TP-04. One additional ppemtbpped. dnim; 
was found in TP-^. 

: Test pit excavation ah^ conducted in accordance wth the Quality Assur^ce 
..'Project Plau Addendum (QAPP Addendum) dated July 1991. Test pits were exi^yated 

wi& an Hithchi EX27()LG backhoe. Test pit locations were deterimned by reference tp the, 
Cobrdinate system previously established on Site. Test pit locations we mdicated in Fi^e 

; The test pits, were lo^ed during excavation and obseryatiohs were recorded on field logs 
including the following: 

Description of materials encountered .in the test pit (Le,, non-drummed materials) 

Description of container(s) epnditioh(s), iiicluding label information and 
photo^aphs 
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• DescriptiGii of the physical characteristics of the waste. (Note: only one drlim 
containing Uquid was encountered) 

Test pit logs are contained in Appendix. B-4, . 

. Since the main objective of the test pits was to detennine if driims are the, source of the 
geophysical anomaly; the QAPP Addendum provided that excavation was to be terminated 

. it a p^cular location when one of the following bccurred: . 

- • C^en/deteriorated drums were encountered 
• LandfUl Uner was encountered 

V • Native soils .were encountered 
V Water table was 
• linSits of the equipinent were reached 

, • Intact drUnis were encountered 

:Th>. ^aYiTTiiim dftpth attflinflhle with the baddioe employed is ^pprojdrriately 15 ft. All of 
' ; tbe test T^^ completed at a depth of 15 feet, wift the exception of TP-03 which was 

completed at a depth of ,12 feet Each test pit excavation was tenmnatcd in native soils. 

. ; The >^proved QAPP Addendum stipulated tiiat ono composite sample would be boUected 
front each of the test pits and would consist of the contents of ariy bpen/deteriotated dnuns 
encountered.' Because only one deteriorated drum was encountered in test pit 3 (^-03, 

. XFigure 4-4), it was necessary to collect only one sample. The deteriorated drum Was . 
/ rembved froin the pit, sampled, and oyerpacked. The sample Was submitted for laboratory 

. analysis of Target Compound Ust (TCL) and Target Ahalyte list (TAL) cbmpbunds. 

r, . Duling the Excavation, cover materials and waste materials wCre stockpiled separately; Tp': 
,, close'^e excavation, stockpiled'wastes, were returned to Ae pit- ^er the Wastes Were 

returned to the pit, the baokhoe bucket was steam-cleaned over the pit. The cleim bacj^pe 
bucket,was tiien used to replace- the cover materials over the backfilled test ,pit. All test 
pits were filled prior to starting a new excavation tmd at the end of each work day. No test 
pit was left Open and unattended at any time. 
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Eacli Df the ibur active water supply, wells is screened in sand and gravel umtS. Well #4 is 
approninately 205 feet deep and supplies approximately 700,000 gallons per, day. . it is 
puinp^d approximately 12 hours .jper day. Well #7A is 114 feet deep" and supplies 
approximately 1,000,000 gallons per day. Well #7A is pumped approximately 20 hours per 
day. . Well #8 is 166 feet deep and supplies apprpXiinately. 700i000 gallons per; day. It is 
pumped approximately 12 hours per day. Well #10, which w^ just recently drilled and is 
hot currently in use, is 112 feet deep. 

' Sii inactive Qty wells are. located wdthin 3 miles of tiie site to tiie north'.. They are City 
wells #1, #2, #3, #5, #6, and #7, Cily wells #2 and #3 were used until December 1986, 

. City wells #1 and #7 were used until 1989, when they were ;abandoried due to casing 
collapse. City wells #5 and #6 were used until 1991, when they were also abandoned due 
to casing collapse. 

. To replace, the abandoned well^^^ two additiprial wells were iristalled. City wells #8 and 
; #7A were drilled in 1989 to replace wells #1 and #7. Qhe additionai well, wieU #9,,is 

planned to begin pumping in 1992. TWs well wll partially replace well #4, which Vdll then 

4.1:3 Topography and Drainage 
Ibe .total relief over the site is approximately 30 feet (Figuire ,4-1). Tire grpund eleyatioh 
ranges from a maximum pf about 950 feet msl in tiie nPrth of the site hear Davis koad, to 
.approximately 920 feet in the wetlands mea in the southwest reppn of the site. The slope 
oyer much of the site is not more than a few degrees, except in the southern and western 
margin of the landtill where it appears as if construction debris was used tO build a berm to 
retain the filled material. . ^ . 

In general, the landfill is characterized by internal drainage. Surface water run-off only 
occiirs in two areas. One is in the northeastern ppftibn Of the landfill near MWr7 and MW-
2, and the other is along the befm on the western ^d southern sides of the, landfill. 
Drainage south of the landfill is south-westerly towards the large wetiand area .hear MW-^ 
and SG-b (Figure 3-2). Based on'field pbservatipnj a map of surface Vrater drainage was 
prepared, and is presented in Figure 4-1. 



SITE CHARACTERIZATION, 
. Section 4iP*8e 3: 

'There is ho: cp^istent grade oyer most of the site. The underlying refuse has apparently 
settled and; collapsed in places. In a number of locations, there are holes in the surface of 

4.3;:4? Wetlands : . . 
Wetlands at the site'Were delineated according'to thie Feder^ Manual for Jdentifvirig and 
Delineating Jurisdictional Wetlands (Federal Interagency Coihmittee for Wetland 

. Delineatibn, 1989). The ihe&ods were detailed in Section 3,6 of this report. 

In accordance with thp Work Plian, five wetland areas Were delineated on the site and 
within the .100 foot perimeter zone surrounding the landfill. These areas are. plotted on a 
site map (Figure 4-2A). ti^re'4-2B illustrates the. Wpes .pf vegetation covering the landfill. 

. Figure 4^2C presents the National. Wetlands Inventory Map for the Site vicinity; A species 
list of vegetation found in or hear the five wetlands is included in Appendix I-l, T^e 
wetiahd delineation did not include identificatipn of ahimal species, -Upland species 
present ph the site, but hot found near the wetland arei^, me not included in the appehdut 
Results of soil borings performed as part of the field assessment are presehted in Appendix: 

: I-2i with soil types fpund throughout the site given in Appehdix 1-3. Routihe Omsite 
Determination Method data forms for the five wetland areas are ihduded in Appehdix 14, 
The five wetlands delineated at the site are described below. 

' Wetland 1 (Figure 4-2A) is the large wetland in the south central part of the site. It is the 
remnant of a large wetland remaining after lahdfilling. Portions alonjg ldshWaukee Creek 

. at the norfiiwestem end of this Wetland are bordered by a steep embankment of M and , 
coyer soils. In places, trash Was observed on the face or at the base pjf the fill, but evidence 

. of hazardous waste Was hot observed. The southern portion of . Wetland 1 along 
^ Kishwaukee Creek includes an area containing, stahding water, hi this area, the wetlaiid 
. fuhctidns as,a'stremnside wetland. Althpugh most.Pf the.Wetland alPhg KishWaukee Qeek 
: consists piiihaHly of reed capaiy gra^, spme stands of cattails and'sedges are present^ as 

she ppen water meas feontaihing arrowhead mid other iaquatic pl^ts. A few areas Of iron 
stiaihing were noted in the soulhera part of Wetland l.between the landfill' mid Kishwaukeb ; 



Woodstock Muiud^ UhSfiU Site 
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by sheetflow, from fill areas,sipping towar _ «oriioh of the wetland. Vegetation is, 
: >^oured places are'^ co^n in tr^ition^e^ Species;-
1 primary reed can^ grass, ^ ough g . -Viie hecause thh plants were iimhathrel Soils in 

mucks, but erosion of landfiU cov^v 

soils has inPoduced silty clays in some parts. 

Wetland 2^gure 4^;is sni^l^^ 
P<jckst is isolated from larger bmr oak, box elder. «fllow) at 
wetland appears to be grdepresion mt ^ remainiBg wetland; Upland 

, tbe northern end and reed canary f"'t ni^^it day loatn^^^^ 
hardwoods are east of the wetland. exhibited <aa^^ 

::,s 
observed in this area. 

Minetiandr 
' &ek. Soadxedged^mKia.waukeea«kM^^ 

the river to ftttm abanklapprtnd^ter i*® „ethe southern end df 
Further noilh, the bank is less ^ct P ™ _ io„ fopo^phy. In places, remnants 

;; Weiland 3.«. the rem^der^^^ r^dcauary 

, wetland,,whWiion-hydridKanea^^ 
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. Wed^d 4 (Rgiire 4-2A)'is bdunded on the west by the base of a fill aireia of the landfill. 
Siirface \^ter i^off from the landfill enters this wetland .from the weist. Tr^h and refuse 
were- iidt noted at the baise of the landfill. This wetland includes an surea of ^tandii^ ̂ ter 
and a dense s'^d of cattmls. Shallower parts of this wetland include sedge conununiiies as 

. well as areas of reed canary grass. The soil in this weidand is primarily hydric Hougjitpn 
•••" muck. ••' . Y • * •. 

Wetland 5 (Fi^re 4-2A) is the area within 100 feet from the westeni boundary Of the site. 
The lOChfoot wide zone ori the western side of the site is bisected by an Upland area 500 
feet frprn the nprthem side of the landfill. Wetland 5 is contiguous at its southern end with 
the npfthwestem.end of Wetland 1. Wetland 5 is cprnpr^ed primarily pf cattails, giant 
ragweed, stinging nettle, and reed canary grass. Soils are hydric Houston muck that are 

> very; peaty near the surface in some locations. Standing water was not noted in the cattail 
stands. Trash and refuse Were not noted where Wetland 5 contacted the edge of the fill 
-.areas.' /. . 

4.1.5 Clirnatoloricai i)ata Cbllectibn 
GiimatplPgical, data collection at the site cpnsisted of daily measurernent of rairifail 
throughout Phase I and Phase It.. Rairdail at the site ranged from 5.65 to 0,87 inches per 

month in the^period August. 1990 to Msnch 1991, Rainfall wisa greatest in August and leaist 
in Pecernber. The average nurnber of days of precipitatiph per month is approxirnately 

. jqine. Rainfall data are tabulated in Appendix H. The 10 year stphn' event fdr McHenry 
Gpun^ is estimated at 4 inches, and the lOO-year stonn eVent is estimated at 5.8 inches. 

. (Hershfield,. 1961).. Based on information from the State Climatplogist at die pihois State 
Water Survey, depth of frost penetration in the Site area reaches a rnaximurn to 20 to 30 

• inches. . - •' 

if an; improved cPyer is required during remediation of the Site, the cover woiild be 
designed to meet the appropriate ARAR stprm event ,.Prainage routing arid erosion 
control would be addressed. Beyond the design stprm event, erosion would Occiir. 
HpWeyer, indremental erpision can be addressed on an «vehtTbyTevent basis, as is; typical of 

• aU infrastractine. designs. At the present time, no surface water control structures exist Ohr 
. Site; therefore, calculatiom of surface water runoff velocity are not relevant. 
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asm 4L CHARACTERISTICS 
Tie WoQiistock^l^ was rpnsthicted primarily in the 1960s and i970s, before it was 
cbininon practice to line municipal landfills.. Therefore,.it is probable that the iand|ill is , 
uniinbd. Although the pntire landfill is covered, field observatidins indicate that the cover ; 
may be thin, pr even disconrihiious in spnie areas. As a municipal landfill, it is likely to', 
contain primarily residentisd waste with some cPimnercial and industrial wastes ytrhich have 
not been segTfSgated. Over the years, the wiate composition has compacted hnder its ovpi, 
weight.; Compositipn rani^es'from orgmiic tp inorganic, with plastic, metal and jglass, arid 
volunies of paper waste, construction debris and yiard waste. 

During the life of the land[fill, it is likely to haye undergone waste stre^ changes^ resulting 
from changes in season and in the. local economy.; Cheiriical reactions during de^dritibn \ 
of wiaste materials in a landfill CjEm cause the formation of acids w-hich can mobilize metals . 
and prgariic iriaterials to form leachate. As orgsmic waistes. decade, iandfill gas is prod^^ : 
iw a product Of decomposition: The lailidfill gas and the leachate which forms in a IsuidfiU •: 
me Of cpricein as potential contaminants. 

: ^ 

.4.2.1 :^dfiil qas. " _ , 
Laridfili gas is primarily the product of nucrPbial reactions in the landfilh consistiri^ 
of aerobic decoiriposition arid then mpving to anaerobic, decpmpositibri as the biiygeri is , 
used up. Bacteria continue, to produce carbon dioride, bpt. the prOcem moves intp a second 
stage anaerobic decomposition where both methane arid carbpri dioride are; produced at 
approfflinately a 50/50 ratio. Methane gas is explosive in coiiceritrations between 5 and 
.15% by vplrime; Trace levels of Pther volatile orgrinic compounds are coirimotdy fPimdm 

, litodfill gas. . , 

r iThe rimjpr component of landfill gas is methane, a potentially explosive and Odorless.gas, 
if the volume of waste is high, and the. landfill is covered with a low permeability. cover, 

. landfill gas can build up iii a Imidfiil ^d migrate to nearby stnictures. : 
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TafiHfill gases cw migrate through the landfill coyer into the atmosphere or through the' 
:s6ils mound and under the liandfill provided suffideht soil penneability aiid atmospheric 

' "conditions promote their travel., Cdnditidhs suitable for landfiU gas migration include high 
rpfeissut'e in the. landfill/low atmospheric pressure, granulm soils, frozeii surface soils, iaiid a 
loW Water table.] 

At the Woodstock Site, theVwater; table is near ground surface on the east and west. sidesi 
and comes to. the suifacje oh the south side. Therefore, there are only limted potenti^ 

.. .pathways for gas to leave thie laiidfill beneath the ground surface. In addition, the landfill 
: coyer is thM or discontinuous in areas, providing a path of least resistance, which is upwmd 
; into the atmosphere. While a sewer line is present along the eastern side of the Site, (see 

Figpre. 4-1), the elevation of the sewer line excavation is belpw the water table. The Water 
table elevatioh ranges from about 933 to 925 ft, MSL along the eastern edge of the.landfill; 

• the base of the sewer line excavation is at approximately. 918 ft, MSL A telephone,line 
ruils along the road at fhe northern end of the landfill. However, this line is not ei^eded 
to act as a preferential pathway for landfill gas migration because, of its shallow depth 

. (above, the frost line) and the sandy nature of the soils at the northern edge of the Site. . 
While % LEL memurements m two leachate Wells Were higher than the threshold level for 
evacuations of buildings, there are no stnicttires on the Site which caii be affected. 

• v 

4.2.2 landfill Leachate 
Leachate is produced when either groundwater or precipitation flows through the 
deposited wmte. The leachate becomes a mixture of org^c and mbrgahic dissolved and 
cplioidal solids. Leachate: contains products of decomposition of organic ihaterials mid 
soluble ions. Leachate production rates are a function of seyeral factors, including the 
amount of liquid the Waste originally; contained, the quantity of precipitation or 
groimdWater passing through the waste, and temperature, ^achate cheinical composition 
changes as the Imidfill ages and proceeds through jphases Of jdecompOsition. 

I ' 

Leachate-compbsition has been researched at many;lmidfills, and typical ranges for vmioUs 
chemic^ parameters haye been established. The actual; leachate compositibn is afunc^on 
of the landfiU waste composition, temperature, moisture content, moisture routings depth 
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. .Simnarly/lanc^iil gas production was probably the highest when there Wjas a. significant 
Volume of organic waste in the lahdfdl. Oyer the years, that organic waste has djsgraded 

,, : ̂ d produced methine and other ttace gdses. .. ^ thb total volume of organic waste has 
' decreased through de^jadatioh, the gaS production, has also decreased. The gas.productipn 

continue tb decrease in the future. 

•i-

A 9. S 

In Phase I, fiye shelby tube sampl^^ were collected of the landfill cover arid analyzed for 
pemeabili^, grain-size, arid Atterberg Oiriits, as appropriate. One sample was Collected at 
each .of the leachate well locations during.'leachate well installation iri Ph^.e I of the 
iayestigation. The results.,of these tests are summarized in Table 4-1. Full results a^e 
cpritmned in Appendix D. In addition, a map, of landfill cap yegetative cover was prepared 
and is presented in Figure 4-2B. As is shown on this Fi^re, the vegetation on die ca^ 
consists of predonrinately grass, widi some areas of trees and shrubs. 

In generad; tiae refuse is covered with 2 to 3 feet of sandy cljiy and .topsbiU Hbweyer, field 
reephnaissance prior to and during the RI revealed that .there exist several areas on the 
landfill smface where re&se is exposed or the cap is very thin. The cOver was thinnest at 
L;W-5, where it Was less than 1 foot thick, and it was thickest at LW-2, where it consisted Of 
3 feet of clay stnd sand, overlain by 3 feet of tppsoil. 

The Phase I investigation revealed that the landfill cover is largely inefiectiye. in hmitmg 
infiltration arid leachate production. Therefore, iri accordance with the Work Pl^ the 
cover inyestigafion was riot eiqjanded in PHaSeli. : 

. 4:2.6vLandfillUnerEvaluation 
Each of the leachate well boreholes was extended through the full eVtent pf refuse, to the 
natural sbiis underlying the, fill. Three of the.iSve.borings (LW-'l, LW-4, andXW-S) 
indicated that the refiise is underlain by sand; The refuse is underlain by silt at LW-2,;arid 
underlain by peat at LW-3. Boring logs fbr each bf the leachate well Ibcatioris are ' 
coritairied iri Appendix B-1. , ' , " 
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The boreholes provided no evidence that thiere is a liner beneath the fill. TTie land^ was 
ajpparehtly instructed du'ectiy on to the original ground si^ace, which consisted of santJi 
^ilt, and peat It is likely that peat,underlies niuch of the middle part of the landfill, 
between monitoring Wells MW'-5 and MW4 on the west, N^-2 on the e^tj and MW-3 in 
^6'south.'.' 

•> • ^ :• 4.^7 Volume of Landfill Refuse 
The of refusd .at each leachate weli location waS recorded during leachatis well 

\ installatioa The refuse was thinnest in the nbrth^ approximate 4.5 feet thick kt LW-1 and 
;6 feet fiiick at LWr2. It wais appronmately 10 feet thick at LWr4, 13 feet thick at LW-3, 
and 15.5 feet thick at LW-5. Boring Logs for each of the leachate well locations are 
contained in appendix B-1. 

•• /." 

It is estimated^ that the total volume of lirndfililed refuse is 13 milliqn cubic .feet, ^e 
estimate was derived by extrapolating the thickness of refiiise known from thb landfill 
borings, across the landfill site. The calculation. Using a series of 25P-foot square ceUs 

.(Figure 4-3) is contained in Appendix J-1 and sununaiized in Table 4-2.. 

4.2.8 Voiump nf T anHfill Leachate 
Since the leachate in the landfill represents the primaiy potential sOUrc6, Of cohtamination, 
it'is ytduable to palculate.thc volume of leachate, which exists in the lanctiill.. Six borin;^ 
were made through the refuse at landfill (locations shown on Ri^re<,3.-2)rc^^ 
fpllowihg information Was extracted from the boring logs (Appendix B-l) and leachate 
level data (Appendix G). : 

Boring 
LQEStiQB 

LW-1 
LW-2 
LW-3 
LW-4 

: LW-5 

Ground 
Surface 

Elevation 
933 ft 
943 ft 
939 ft 
939 ft 
932 ft 

Depth to 
Bottbin of 

Refuse' 
8 ft 

12 ft . 
15 ft 
13 ft 
16 ft" 

Elevatibn 
of Bottom 
Qf Refill 
925 ft 
931 ft 
924 ft 
926 ft 
916 ft 

Leachate 
Elevation 

930 ft 
929 ft 
927 ft 
927 ft 
928 ft 

Total 
Saturated 
Thfofaiess 

5 ft 
0 ft 
3 ft 
1 ft' 

12 ft 
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The bdttpm of the refuse appears to be be aixiut elevation 930 feet msl at the npr^ end of 
the lahdfilli and at about elevation 924 feet insl at ^e south end/ .The (Mpeplion i? in the 
vicinity.of LW-5, where it is about elevation 916 feet msL The April 1991 
leichpte/groundwater levels are about 932 feet, msl at the north end ot the land^, and 9^ . 
feet msl at the south end. These levels generally represent the highest levels niea^ured 
dnrihg the term of the inyestigatip 

; The landfill cells used to /calculate the refuse volume (Figure 4^3) were, also used to 
^ estimate depdi and total volume of leacbate within the landfill. The calculatipnpf leachate 

; depth is contained in AppOnda ^ which uses "base of refuse elevations for the landfillj 
V ei^apolated from five boring IpcationSj and the water table map from April 1991 (Figure 

4-7D). 

.The estimated volume of leachate for the whole landfill, and leachate depth across the 
' landfill are summarized in Table 4-2.; The total volume of leachate iri the. Wpodstpek 

landflil is estimated to be 1,400,GiOO rabic feet (10 million/gaUons).: .This estimate was made 
using: the highest water levels measured during the reniedial investigation imd represents 

; the most cOnservafive case. .Groundwater levels appear to rise above the base of refuse ih-
- the northern third of t site only on a seasohjd basis (iSee i^pendix b for poundwater 
. elevations at LW-2). The leachate thiclmess in the cehtrm third of the iandffl genei-aliy 

ranges betvireen 2 and 5 feet. An exception oecure at LW-5, where the,refuse is fiiicker,..and 
extends to a depth about 8 feet greater than that obseryed elsewjiere. At.LW^S, the 

' leachate thieiqiess is approximately, 12 feet thick. The leachate depth in the southerii thitd 
of the site is between l and 3 feet. 

4.2:9 Refuse Characteristics in GeophvsiCal Area B 
A total of five test pits were excavated at the Site during Phase IQ of the investigati.bm 
T^ey were excavated in order Of their numeric sequence (TP-Ol, TP-02, TP-03, TP-'04,,ahd 

, TP-05); locations are shown On Figure 4-4. The, approved QAPP Addendum cahed for the 
excavation of three test pits (TP-rOl, TPr02, and TP-OS) along mi eaist-west fren^^^ 

: geophysical anomaly area. No dnims were found in the first two test pits (TP-Oi and TP-
, 02). Howeverj several large metalic items such as refirigerators,.water heaters, and other 

appliiances were fOuhd in these excavations to account for the geoph^ical indication of 
buried metal. 
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pit TP-03 was excavated into the center of an oval shapisd geophysical aripmaly 
ap^rb^mitely ip6 feet northwest to southeast,.and SO feet nprtheast to southwest. In 
addition to heavy metal objects, siich as water heaters, mne dfuriis found ip a 15 by lO ' 
foot (excavation. A field decision. wiEis made to add jtwo additiOhal test .pits ,(TP-p4 and .TP-
05) in the geophySicil .inomaly area to determine if, the drums found in TP-OS were 
isblRted, or part of a larger number: No additional drums were found in TP-04; one 
flattened, opemtopped drum was fpund in TP-05. As in test pits TP-01, TP-02, smid TP-03, 
Tjairge: metal appiiances were found ih TP-04 and TP-05 .to account for the geophysical . 
iwbmaly.-''' '• . 

: , Of the ten drums found during the test pit excavation, only one was intact. T^e pther iiihe 
- dnims were open and without lids, pr any indicatipn pf having been placed in die landfill in 

a sealed condition. Clearly the contents pf these nine dnims is representied in the leac^te 
sdinbiiag resiilts. TTieirefpre, in accordance with the approved QAPP Addendum, no 
samples were collected &bm these drums. 

'•f. 

The ihtadt diiim was removed from the excavatip^^ and placed pn Vis-Queeh, away from 
: th#» nttikr matftrial hfting excavated from the pit Ifressure of the bacldiOe buck(St caused a 
^smadlTeak. Samples were collected of the whitish liquid which seeped from the drum. 
When saTnpli'ng was completed, the druiii was placed and sealed into an bVetrpack .drum. 
Neither ihV dni*", the le^ing liquid, was placed back in the landfill .when TP-03 was 

•dosed.. 

4.2.9.1' Volume of Refuse and Leachate in Geoohvsical Area B 
. Based on the results of the gebphysical survey, the portioh of Area B which is mpst liltely tb , 
, contain hufied metal is indicated by the boundary of the gebphysical anomalies in; Figure 4r 

• 4. T^ represented by these geophysical anomtdies is estiniated to be>1,000,000 
whidi, based pn test pit excavations, iridudes botiimetad ^d non-metid refuse. 

^ A re^e thickness of 15 feeit was estimated for this ar^ea basbd on refuse tluckhess observed 
lat SBLWAand SBLW-4A. 

. I . 
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• Based on leac^ate levels measured at LW-4, the leachate level in Area B is only about 1 
. ;fopi above the bottom of the refuse. Assuming ^ refuse porosity of 25%, it can; be 
estimated that there is,abo^^ 16,0(X) <mbic feet (120,000) gallons of lehchate in Area B, 

^ 4.2.10 Evaluation of Landfill HvdrauUcs 
: A genetal uhderstan of the leachate production rate and estimate of landM hydraulics 

is use^l in evaluating the landSli as a potential cpntmniriant spuree. A water bsd^ance 
method was used tP derive jan estimate of the percentage of the average .annual 
precipitation which has the potential to become leacha;te in the landfill. 

TheU.S. 
et al., U.S. EPA, 1974, updated 1989, version 2.05) was used to conduct the water balarice. 
The model performs a sequentiad dmly analysis to deteihiine hinoft evajpotranspira^^^ 
lateral drainage, and percolatiph &6m the base of a simulated landfill cPyer fpr a given 
precipitation record., The. HELP modef s synthetic vreather jgenerator was used,to produce 
rainfallr temperature, ahd solar radiation data for the calculations, at the Wbodstock 

. iPcatibn. '' ' 

.^e model, was , develbped as a planning tobl to aid iii .the bpfi^al design confi^rafioh for ;. 
. . lahdfiiis .it vairibus locations, and with different available sbil/cover/liner types; The 

HELP niodel is capable of providing estimates of landfill cap ahd liner peif^onnances wlien 
; the characteristics of the cap and liner are known in detail. However, it shpuld be 

' ': recognized that the precision of leachate calculation is limited fbr the /WobdstockTmid^ 
because of the limited informatioii which is available regarding the cpnstfurtibn pf the 

. : landfill. In. particular, a critical assumption for the model is that the cover has unifpmi , 
; f , (hmacteristits (i.e. soil type, thickness, slope, and vegetation) and is cbntinuous, wthbut 

major breaks or fractures. 

; Recognizing its limitations for the Woodstock Site, the HELP model was used to. derive a , 
; general indication of the hydraulic perfonnance of the inyplace cover using iiifoiimtion 

: • including cover thickness, soil conditions idehiifiedfor the site. ^ 
, Data cbllCcted during revieiv of existing information whs used for dctermihing Coyer , 
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iperfcolation porosity. Other soil chiaracteristic input data required for analysis. : 
indudes field capaicity, wilting point, hydraulic cohductivity, evaporation coeffideiit, and a 

. Soil Consetyatibn Service ($eS) runoff 

. On-site conditions such as surface $lopes, ponded ̂ eas, exposed waste krej^, smd conditibn 
, of (the vegetation were considered in assessing existing cover percblatioii. Whetie site 
\ specific soil datja was hot available, the default data for soil chuacteristics (maintained 

wimin the HE^ rnodel) were hsed for i the soils as described by both thd Unified Soil 
Qassiification System (USCS) mid USDA cla^^ 

• :>' HE^ Model Input Parameter 
Based on boring logs at the leachate well locations, geotechnical tests and;fibld inspectibii, 

. the foUbwing input parameters were selected: 

r . . Soil Cover Texture . (USCS) SM 
. . Soil Cover Texture (USDA) j LS 

^ T andfin Ar^a^ i,500,(XX) square feet . 
; : . One Soil Cover Layer 30 inches thick 

()he Refuse iLstyer . 91 indies iiiick,J 
, ' SGS Run-off Curve Number Generated hy the HELP Model : 
. /^•;yegetativeCoyer' /:'FairGrass'--' 

Climatblogicai Data Generated by HELP Model Synthetic 
. ^ Weather Gienerator.. -

. Thesei parmheters correspond to simulation S14 in Table 4-3. 

The soil cover texture selected is based on geotechnical tests of landfill soils. , The sod 
.;icpver texture was chosen by its USCS/USDA code. Biased on ithb USCS/USDA cbde, 
. HELP model then assigns v|dues for porosity, field capacity, wilting ppirii; .^d saturated 

' hydraulic conductivity. These assigned values are then used in the model Fbur of the five; 
• . samples of ,file landfill cpver inificateil a USCS spil cover texture of SM; whicli is a silty 

sand. I One cover sample was classified under USCS as SC, ;Which is a dayey sahd. ' 
'^erefbre, a silty sand cover tenure (SM) was us:ed in the simulation. LS is tihe eqiuyalent 

' tJSDAda^^ , 

•? 
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TTie HElP, model input parainetefs and results ju:e sununarized in Table 4f3. 
.IffiIJ',mQdiei .i)ibit-outs are contained in Appendix J,-3. 

4^dQ.2 ifeP Model Results 
lie putiiut generated by the includes: 1) total precipitation, 2) 1M^^ 
.niiioff, 3) evapotranspiratioh, 4) percolatipii into the lanid^,'and 5) change in storage. 
Since the l^dfill has been closed^^fo it can be assumed tfaat the leachate 
geneiratipn is at, steady-state, and the change in storage ynll be zero. The other factor are . 
discussed below. . . -

' Precipitatipn is the total yCarly averajge for the site, which is generated by die HELP^~ 
iiodel's Syhthetic w^ the aniount of precipitation wMch 

f off of the landfill without penetrating the surface. Evapott^piration is the ^ount of : 
• precipitation which returns to the atmosphere through evaporatibn arid pl^t dctiyity. 

; the aindunt if precipitation, wiiich infiltrates the todfill and passed th;^ou^ . 
^die bottoni (refuse) layer and is therefore leachate. The change in water storage is the 

. . . ' chtuige "in . the .volume of water held by die soil and refuse lajreis. This may. or may not be 
leachatel 

•V * ,*• 

. In general, the HELP model predicted that of the approximately 36 inches of precipitation 
(average annual value) which fjdls oh thC'Landfill, approximateiy 619/inches infiltrates to. 
forin leachate, 29 inches are evjapotranspired back intp the atmosphere and less than one ; 
inch leayes the site by direct runoffi (simulation S14, Table 4-3). ThiieOfrej^onds to 
ahhual leachate generatibn of approximately 900jGb0 cubic f^eet per yea,r or 2j7^ ciibic feet 
:(^0,PCIO gaUons) per day.' 

: 4:2.103 HEIP Model Sensitivity AnalvSis 
: To test the.sensitiyity of the HIEIJP simulation Of the Site, seyeraliparameters were 

: to deternutie the effect on the values generated. Theseparameters are Soil Coyer ; 
Soil poyer .Tluckness, Num^ of Soil Layers, Waste Tfiickriess, Total, Landfill areaij SG^ 

. Run-off thirvem ^ ' 

I. • •. 
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Soil Cover Texture. Variance of the Soil Cover Texture hid the .^eatest effe<k oh 
percentage of rainfall which becomes leach'ate. The model was initially mh with a silty sand 
coVdr whi(^ is cl^sifie^ USGS as SM, .and under IJ^PA ̂  IS; This soil texture was 
recGgnized in the geotechhical tests of the landfill cover samples. Two other soil eover 
textmes were inpiit to the PffiLP model. 

; ; • One of the other soil textures input to die model (simuladon !S12, Table 4-3) contains more 
:. fine grained jmaterial dian the initial soil texture. The porosity is about 5% higher, tie field 

capacity and wilting point are both approximately $0% higher, saturated hydraulic: 
conductivity is approximately 50% lower: Under USCS it is classified: as SKl and under 
^ is classified as S. : Use of this soil texture in the HEO* model resulted, in 1/3 

' reduction in the value for leachate generated during each year. 

The other soU te^re us^d in the sensitivity analysis (simulation S13, Tnble 4-3) contains 
.more sand than the. initial soil textiire. /The porosity is the sahie> the field capadty ^d 
wiltiiig point are approximately 40%-50% lower, ^d the saturated hydrauhc conductivity is 

'about 300% higher. It is also classified under tJSCS as .SM, but.it is classified under USDA: 
^ SL. Use of this soil type resulted in apprbidmately a 1% increase in vplume of 
rainfall which becomes leachate. 

Cover Thickness/Refiise Thickness: Simulated cover thickness apd refuse thickness had 
little effect on the simulation results (Table 4-3). Cover thiclqiess was:yaried froni^^U 
inches to 60 inches in simulations 818 and 819, respectively. Use of a 12-inch cover 
.thickness fesultnd in a 2% decrease in the volume of rainfall which becomes leachate. Use 
Of"a 6Q-inch cover thickness resulted-in a 1.4% decrease in the volunie of rainf^l which 
hecomes leachate. Use of a waste thickness of 120 inches resulted in a 0.6% decrease in 
the volume of rainf^ which becomes leachate. 

Number of Soil Lavem. Only One leachatVboring indicated the presence of niore than one:, 
Coyer layer. This was at location-LW-2; ,Ohe simulation was run, using the soil j^es and 
thicimesses obseryed at LWT2. At LW-2, the refiise wasnpproximiately 6 feet thick and was 
overlain by approxiniately 3 feet of clayey; topsoil and 3 feet of sandy clay. Use of these 
para^eteis in the pBiT mod^^ 824, Table 4-^3) resulted in ah 8% decease in 

. ' v-

• J .. . 

. . "-r , 
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tJie yolume of rainfall which becomes leachate, and a 3% increase in runoff. The SCS Run-
.! bff jnirye number generated by the model is high, due to the fiiie, gained nature of the 

''dover, materia.: 

SCS Riihroff Curve Number. For all but one,simulatibn (S^, Table ̂ -B), the SCS Run-^dff 
. . Curve number was generated by ^e HELP Model. An SCS Run-off cUiVe. number is 

computed biased on the soil texture and vegetative cover. A higher. SCS Run-off curve 
. number keans more'of tie iprecipitetion will run-off mid less will infiltrate. Accordingly, 
' when,the,cover soil texture is firie-grained, jais in Simulation S12 (Table 4-3), tbe S^S Run

off curve number genermed by .the model is high. Conversely, when the coyer MU conta^ 
a higher cparse-igr^ihed fraction, as in simulation S13 (Table 4-3), the Run-off curve 
number generated by the model is lower. 

For the initial simulation, (S14, Table 4-3), an SCS Ruh-bff curve number of;5$.2 was 
generated by the model. For simulation S22 an SCS Run-off Curve; humbef pf, 70 was 
input.^ effect is similar to increasing the slope of ^e landfill to, apk9®mately 4^,, 
.which ^ apprommately twice the average slope atro^ the sitcrfrom north -to spudi. SGS -
Run-off cuiye number of 70 was ihput to ke model to evduate the effect pf surface slope 

; On inktration and Run-off. Use. of fiiis kilue in the simulation is seen to have little effect 
on the result geherated (Table 4-3). The yolume of rainfall Which becomes leaChaie :is seen' 
to decrease by 0.3%. 

tive Cover The modei was initially run with a vegetative' cpver of "fmr j^ak" input. 
Fwb additiOnial; cover types were run. These are "excellent gra^" (Simulation S26, Table 4-
3) arid "iiare ground" (Simulation S27, Table 4-3). These are the ertremies bt'yegetatiye 

' COyer choices which are maintained within the HFJP model . Neither Of these selectibns 
'' resulted in a significant yariation in the amOunt of leachate/prpduced • . Each was within 2^. 

of the .initial ckeulated volume of precipitation which may becpme leachak (814^ Table 4.-, 

. •' % \ •••'V 
precipitation. The model was run using precipitation data which is generated throng the 
HELP model's'^thetic wCather generator, The mOdel .was aisp run once ̂ SBOj Table 4^3) 
hsing precipitation increased by 50% to determine the effect of this input parameter on 
btiiput data. Climatplpgical data were first generated for Chicago, lUihbiSi as descnbed in 

• • ) 
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Section 4.2,6;L The daily rainfall data were then increased by 50% by nSultiplying each 
daily Value by 1.5. these resultant precipitation data, were then input and the program was 
^n in the usual manner. Increasing the modeled precipitation aindunt resulted in a 
leachate generation increase of 3 to ftimes more than predicted under baseliue conditions 
(SI4, table 4:3). the volume of evapotranspiration is also preciicted to increase 
approjdmately 10%i 

4.3 QEQijOOY 

'• \u ' 

I '• ••. • • '•••/• .. 

43.1 Regional getting ' ; • . 
• AVobdstock l andfill lies wi^in the Wheatpn Mbrairial Countiy of the Great Lakes Section 

of the Central Lowlimd Province (Willman, 1971). This area owes its iire^lar toppgpraphy 
to the continental glaciers which last covered the area about 12,000 years ago.,, A.c6mpilex 
relationship exists ampUg the stratigraphic units in the cPUriiV, due tP the interaction pf 
fluvial and glaaal prpcesses during hnd after depositiPn. In McHeiuy County, mpraines,..: 
kames, and eskers, as well as oiatwash plains and till plainS are tiib gepmoiphic featurb?; 
^resulting frpn^/this :glaciated falstoiy. Ground surface elevations within the bounty range 
from a maMmum 1189 feet msl, along the West ChipagP Mohune no^east pf-

? Harvard, tP a miiiimUm pf abpUt 730 febt msl,- in the FPX River drainage at ^gpnqUin 
•(kemptbn; et alv 1976^^^ 

Wppdstpck Landfill is Ipcated pn the WoPdstPck Mpraine, a glacial feature fprmed duriiig 
the Haeger ice. inargin 'advance pf the Harvard Sublobe of theT^e Michigan Lobe of ^e 
Wopdfbrifian^acier. The Woodstpck Mpraine was previously known as the We$t ChicagP 
Moraine (Johnson,, et al.j 1985).^ 

Depth tpjiedrock in McHenry County ranges from abPut 300. feet belpw the land surface in 
the .westerh part of the co^ty, tb less than 10 feet in smbli arbas in the sputihweSt cPmer pf 

, thb cpUiity. In the vicinity bf Wppdstock Landfill, bedrpck is generdly in excess .61200 tb' 
250 feet beneath the liahd surfacb: Uppennpst becfrbck unite include dplpmite pf Silunan 
agCj, arid the prdPvician Maqupketa Shale. In the spuihwestern and nprthwestern p^ 
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Yfirkville Till Member. The Yorfcville "^ill Member is present hem the land surface wthin 
a ndrdieast-southwest trending area.in theisouth-central portion of McHemy County. It is 
generally less than 50 feet thick. The Yorkville Till is charaiiherized as a fihe-grairied, silty 
clhy to clay loam till with a grayish-brpwn to brqwmsh-gray,color. the Yprl^lle 

^ Qcchfs as a surficial deposit, it is associated wth ah overlying ablation phase^ The overlying 
ablation phase is generally 5 feet thick (Kempton, et ail., 1976). 

Haeper Till Member. The Haeger Till Member is the surficial deposit in a majoif portion 
of northeastern McHenry County, and frequently forms a thin, discohtinupus blanket pver 
the outwash. The till ranges in thiclaiess from 0 to 30 feet. The Haeger Ti'll con^sts of 
.yellowish-brown, silty, sandy, loaim till, and is associated with, and underlain by, a mick iuid 
exthnsiye prpglhcial Outwash depotit. .The Haeger outwash thins to the west and southwest, 
where it overlies the Tiskilwa and Yorkville Tills. This outwash converges vdth the Gapron 
Outwash in the iiibsurface in the emtera part of the county. 

. "^e western margin of the Haeger Till is the Woodstock (West Chicago) Mormiie. In this 
area, tiie till is associated with ice stagnation featiires such as hills ahd ridges pfdutwrhsh, ; 

, poorly dramed areas of Wterlaid materials, and modern peat (Kempton, et al., 1976). This; 
: is the area where, the Site is located. 

Wadsworth Till Member. The Wadsworth is present only in the extreme eastern pprtipn of 
McHenry County along the Lake County bOrder. It consists of a very clayey, gray bU 

. (Kempton, et al., 1976). 

J 1:3 Outwash Deposits fHenrv Formation) 
Surficial outwash deposits in McHenry Countyi other thari the Haegef putW^hi are 
assijgned to the yhriouis members of the Henry Formation, Vi^ley tiairi deposits, such 3S 
those associated with the Fox River valley, are assigned to the Mackinaw. Member. 
Outwash pimn deposits are considered to belOng to the Batavia Member. Kames. and esker 

V deposits are assigned to the Wascp Member.(Kempton, et al.^ 1976). 
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As is stated in the previous paragraphv the water table aquifer at the Site exluljits a r^ge of 
Utholdgies. Along the.^n^ perimeters of the Site (CSrosis-secdons ; 
5A ahd 4-5E) this unit is primarily silty sand in its upper pairt, In these areas; ̂ ^e upper 
pSrt of the: w ta:ble aquifer is belieyisd to. comist of Haeger Till^ High blow counts ("K' 
values in the range of approximately 30 tp 90) measured during drilling suggest tha,t this 

. material is glacial till. 

Oyer the rer^nder of the Site, the water table aquifer , consists of .interbeddpd sands, silts 
and .graveis of va^ng thicknesses, in addition to occasional, peat. Tlie variability of these 
umts piOhibits assigning them to any pjuticular stratigraphic Umt. However^ it is believed 
that these units represent lacustrine deposits of the Cairmi. Member of the Equ^i^. 

• Fnrmgtinn aiid the outwash dssociated with the Haeger Till Meinijer of &e :>^edron 
Foimarion. The complex sequence of units encountered at the Site is not imrprisiiig, due tO: 
tiie. Site's location adjacent to an end morm 

Underlying the water table aquifer at the rite is the Yorkville JiU Mem^r of ,tiie ;.We^^^^ 
Fhimatinn This imit IS chiaracterized as a brown lean claiy with soine sand and .trace ^ 
(GL), .based on laboratory analysis. 

tlnderiyiiig the YorlwiUe tm is the Tiskilwa Tiil Member of the Wedron Formation, This; 
'Unit is characterized ,as a brown lean Clay with some sand and little gravel (CI-), based on. 
: labOrntp^ grain size Jmialysi3. < 

: Sevefal sand arid .^avel lenses were encountered Within the Yorkville and TisldlWa TUl 
Memberri A brown to gray fine to coarse sand unit was encountered in borings SBMW-? 
.^d SBJ^-5. it has been classified as SM under the USCS syriem. Neither the thicloiess; 

'hOr they continuity of th^^ the site is Imowh because- the soil bOrin^ were 
termnated before drilhng through it. 

As is illustrated in the cross-sections, the stratigraphic units vary in thickiieM and extent 
heneath. the Site. The sand and ̂ aVel unit is 40 tp 50 feet duck iii the.nbrthe.rn portion of 
the Site, but.thms' to approximately 20 .feet in the sbuthWesterii portidn 
than iQ feet near MWT3., 

Site and less 

'. - .1 • * 
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The lower zone was not encountered in all borings-but is app^ently present in the western 
. add cehb'sd portions of the Site at aii elevation of about 870 feet. Where the. lower zpiie^^ 
; w!as detected, it waa oyerlain by 30 to 50 feet of clay till, of thie Yorkviile and Tisl^wa Till 
'Members. The'coinbined till units were found; to be iii excess of 60 feet thick in the 
. spulbeastern portion of the Site where the lower iiquifer waa hot encpuntered (SBM\V-3). 

M IT^ROQWUOOY ; 

4.4.VRcgi9nal Hydrog^^^ 
Ih McHehry Qruhty, sand and gravel outwash deposits form; extensive aquiferSi These 

^ ' aquifers have been divided into two general ^es: surficiad samd amd gravel aquifers a^^ 
biuied s^d and gravel aquifers which are overlain by one or more till meinbPrs, (Nicholas 
and Krbhelski, 1984). 

^e surfiaail aquifersj present at or neair the land surface, eHst.beneath about (55% 
county. These aquifers ;geiiei;^ly exhibit water table conditipiis. (keihpton, et^., 1976). 

.The most exteiisiye surfidad aquifer is the outwash of ^e Haeger ,Till. 

: The .buried is^d and gravel aquifers are covered: by pne or more till units. The buried 
, aquifers exhibit their greatest thickness above bedrock lows; but are thpught to be 
- e^enisw^ thjrpiighput the county. Prominent among the buried sand amd gravel aquifers in 

the cpuUty ate ,the sand amd gravel l^ng between the Caprbn ^d Tiskilwa 
. outwash lying bety^eeu the Gapron .and Argyle tills, and isolated, sand; and ^a^d pockets 
: ; :a^sodated with bedrock lows; east of the Marengo Ridge., the troy Bedrpck .VaUey occurs 

• in the northwest ePrnehotMcHenry County, and contains thick sequences of sand and • 
gravel. The buried saind and gravel aquifers generally east under; semi^cpnhned cpnihtipns 
(Kempton, et al., 1976). \ 

Recharge to the aquif^ers in McHenry county is throui^ ptedpitaition. The water table 
configuration is thpught to generally parallel the surface toppgraphyl Seasonal 

, fiuctuations are observed in the water teble, with the highest levels noted in the springi 
Grpundwater elevations generally decline during the remaiiider of the. year (Nicholas and 
i&phelski, 1984). ' ^ ' 
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The UT^giilar tppojgr^hy present^ m the causes ^e deyeiopmeht of loc^ized flpyr 
sjretems^ The'facial mpridnes and other topp^aphicaUy dot as flow ^vidcs^. 
How paths within these Iiocjdized, flow systems are thought, tb be generally short, ranging 
'from about one mile to ten miles; Discharge are^ wthin the county include the stream. 
A^eys tod other lowl^d areas (Nicholas and Krohelsld^^^^^ 

A composite contour map of water, levels in both the shallow tod deeper sand and gravel 
aquifers was .constructed biy Nicholas and I^ohelski, 1984. Water level contouis Oft this . 
nmp iftdif^te that Woodstock .is located on a local groundwater divide, correspondmg with. ^ 
the Woodstock MOraiine. Groundwater flows in both easterly and westerly directions from 
this divide. . • 

, Bedrock aquifers occur within the .Silurian'dolomite, a dolomite membier within Jhe 
Maqupketa Group, the Galena-Platteville Group, tod the CambroTOrdovidaft ?an(btones 
within McHehry County (Kemptonj et al;, 1976). The Silurian and Ordovidah be^ock 
umts underlying glacial deposits in McHehry COiinty toe- considered hydraulically !! 
cpnneded with the drirt aquifers (Nicholas tod,I&oheiski, :i984).-

.'Private wells in flie vidmty Of the Site generally draw from stod tod^avel aquifers fpund 
at .depths of 100 feet or more beneath the land surface or frOm the bedrock.^uifel^^^^^^^ 
Regional information Sii^ests that about 7% pf the public Wter supiply in 
County is from the Silurian dolomite (Nicholta and Krohelski, 1984). 

Groundwater derived from the sand and gravel aquifers in MeHemy County is of a c^puni , 
; magnesium bictobonate type, when plotted on a trilinear diagram. The groundwater has a 
; high hardness^.,with total hardness measured in the range of 130 to 60Q mg/L. 
; concenfratipn of dissblVed iron pften excfeeds 3(X).ug/l (Nicholas and Krohelsld, 1984). ; 

4A-2^iteT^r9gcplogy 
Information about the regiPnal hydrogeology identified a water table aquifer tod sevend -

i lenses of stod within the lower clay .tiU member.' Groundwater levds and stolples were 
collected-primiarily from the upper water table aquifer for this investigatipn. TwO wells. 
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(MW^2D. and MW-5P) were screened within the confining clay layer. Both were screehed. 
. ; ' in a sand and gravel lense although it is hot known if the lense is continuous between the 

; two wells (MW-2P and MW-5D). 

4.424 Ul^er Aquifer / • •, 
. IThe upfpef aquifer is linhted in extent at the Site: It is approxiniately 4(V50 feet thick in the ' , 

northern j^rtipn of the Site but thins, to less than 10 feet in the sOuth., It is less than 5 feet 
tWck aif MW-3S/MW-3D and is pinched out completely in the southeast at pie^meters PI, 

:; Based on the soil borings and the monitoring well boring logs, a map ;of, 
the upper aquifer thickness was prepared, which shows the upper aquifer thinning to the 
south. The upper aquifer thickness is presented in R 

A tot^ of thirteen;wells were installed as upper aquifer niomtbring wells.- M^4S, M 
It), MW-2S, MW-3S, MW-4S, MW-4D, MW-5S, MW-6S, and'MW^bp were installed 
during Phase I of the investigation. An additional four upper aquifer mOmtoiing wells,^^^ 

: NrW-7, NTW were installed during; Phase il of the investigatioh; , 
• .mOmtorihg well MW-11 was installed in Phase HI. In addition to die mOmtoring wells, • 

; ;;; piezometers were installed in six locations during Phase ,n arid in six locations in Phase IH 
.'; of die investigatiOii. AU of the piezpirieters except P-1 and P-lO are sqreeiied in the upjper 

,; aquifer. Leachate wells in the landfill provided leachate elevatiori information which was 
Us^ to evaluate the flo>v of ^oundwater/leachate through the landfiU. itseif;; Staff, $augesi 

. were installed at seven locations in Phase I arid and at,2 additional locations in Phase ni'tb 
; :pro^de inf(^^ . ^ r' 

Water levels in all existing moriitoririg wells, leachate wCUs, staff gauges and piezomete^^ 
; were measured on eight dates during the investigation. These dates are-September. 20, 
; 4990, November 5, 1990, Februaiy i, 1991, April 1, 1991, Aprn .3,1991, 

, ; October 21,1991, arid October 28, ^ A water table map w^ prepared for seven Of the 
- dateSi A water table map was not prepared for April l, 1991. 4d.e water table maps are 

, - presented in Figureis 4i-7A through 4:7G. Water level measurements are contained in . 

J , • 
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- Table ,44 Appendix G. The water levels measured in November 1990 and May 1991 
ociGuiTed after predp of 1 inch or grejater, representing an aquifer stress . 

V - cOhdition (see Appendix H). The water levels measured oii pctober 21 arid 28,1991,: alsp 
iOccuiTed iafterpredpit^^ 

Theieyels measured dtiring Febiuaiy 1991 represent a period when littlip rechafgiB: to the" 
/ aquifer is Ukely. to have occurred, since all predpitatipn lpr the previous seVei;ai weeks ̂ as 

in the form of sriow. Although the water levels change seasonally, the overall 
. j^tentipriietric surface configuration does npt change appreciably between the different . 

wnter leyel measurement events. 

. Mritiitnring Well MW-4D is representative of water table- conditions at weU nest 
loratiorii This well was chosen instead of MW4S due to this frict that MW4s Screeiis;peat 
deposits. These peat deposit^ may respOrid to groundwater levels changes slowly because 

• ' " offfieiripwper^ 

, CrbssrsectiGirial potentiometric maps were not conStrapted; for the site. These wpre : 
- / deterinine not bb riseful, biwed on dielack of continuity of the iower aqui^^ at the ate. 

/ The ̂ buridwater flow regiirien is observed to be relatively consistent die ei^t watbf,level = 
/ . measiirenient dates. Grpuridwater flow is primarily in a southerly directipn, from a hi^ at 

the-riorthwesterri portipri Of the sitCi The .contour lines, which show the w^ 
. plevatipn across the site, bend sbuthwest as they cross the landfill. Three factors which caft 

cause the contoiir liries to bend are: 1) greater recharge, in the landfill than ip'the area , 
: surrounding the landfill, 2) ^bundwater discharge it the riprtheast ,and west 

laridfill, 3)'changes in riquifer transmiissivity in the sitprated4brie repr 
- Cpritbur lines. It appears that all three are occurring at the Site. , 

The .iriyestigation has. shown that the landfill cover is relatiyely ineffective in hriuting, 
• •; infiltrati^^^^ precipitation because the cPver is discontinuous, arid the drairiage'is 

generaUy intenial. This is particularly evident in the potentiPmetric maps constructed for 
/ October 21,19^'and October 28, 1991, These maps Were, constructed after preqpitatibn 
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: even^wWch foU^ a prolonged dry period; Mounding wthm tfie noitheasterii pbrtiori 
bf the landfill is evident in both of these maps. Figure 4-10 illustrates the estimated area bf 
recharge through the iMdM 

Oroimdwater discharge is evident into the wedands to the south. Site visits have revealed 
"that-this area iis cpnsistendy covered yrith standing;water. drpUhdwater felevation is 

^' generally higher than surface water elevation thrpughout the site on both isides of . 
• kishwaUkee Gre that groundwater discharges, to the Creek fiom both sides, 
; suggesting that, the Creek is a jocal groundwater discharge area. 

Hydraulic conductiyity tests'(slug tiests) conducted at the site indicate that pernieability 
.values at the Site are generally constant throughout the upper .aquifer 
TransmiSsivify is calculated as thC hydraulic Conductivity muitipUed: by aquifer saturated 
thickness; The transmissivlty of the upper aquifer, which includes the saturated refUse,; 

" decreases from north to south, because the tbtd thickness degre^es. This is because the; 
tot^ grouhd surface e^ refuse) decreases as does the waterlable; from, north • 
tp sPuth/and the elevation of the bpttpm bf the aquifer increases. This is shov^ in crosisr 
sectibfl A-lAVand ^ (Figures 4-5A and 4-5B). The resUlt is that the satmated.a^^^ 
tluckriess (and therefore the potential transmissivity) decreases frPin the upgradiedt.tP the 

, dovi^gradient end of the aquifer. The aquifer is 3() to 40 feet, thick at the north end of the 
V lUndfill,; and it i^ less .than 20 feet thick at the sputh;end. At the bbrihg.locatibn 

for nioiqatoring well MW-3 (southeast part of the landfill) the upper aqiiifer is less than 5 . 
•.•-•feet-thick.-

, ";Tt appears that the - curvature of the water table, contour lihes is as, inuch caused by 
;-transmissiyity changes, and la,teral discharge, as it is from excess recharge by leakagd 
through the iaiit^ cap. . ., 

4:4.2.2 Horizdhtal FlowRatesin the IJpper Aquifer 
Hbrizohtal flow fates in the upper aquifer were calcinated at mbrutoring wells MW-IS, 

. MW.^2Sj MW-3S, M.W^S, MW-SS, iEuid MW-dS baSed on values fpr horizontal jgradien^ 
hydranilic conductivityi and pprpsity. Average upper aquifer flow rates: are cajcuiated to be 

•/ • -N 
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approximately 75, feet per year (ft/yr). Groundwiter Flo^ rates are calculated in table 4-
5, this table shows that there is potentially large loc^ variabihty in the upper a 
groundwater flow rates. However, of the values, listed'in Table, 4-5, h/fW-lS is the 'phly 
Ipcatiori from which flow cro^^ a significant pdrtiop; of the landfill, the .cali^lated 
groundwater flow rate into the. landfill-from the area of .MW^IS is .27 ^/yx- Groundwater 
flow rate is circulated by the following relation (Freeze and Cherty, 1979): 

v" '• 

/ 

V = Ki/n 

, . where V is the groundwater flow rate; K is the permeability (hydraulic cohductiidty); i is the 
flydrauiic gradient; and n is the effective, porosity. The values used-in the flow Jate 

. crculation are disciissed below. , , 

Permeability was calculated by,slug tests at each Phiae I monitoring well Ibcatipn, Ae, bne 
Phase ni mbnitpring well location, and several Phase HI piezometer Ipcatibps. PQi! 
iocatibhs SCTeened within the upper aquifer, (h^r IS,'MW-lD, MW-2S; M^ 

V • MW4p, MW^5S, MW-6S, 1^-6D, MW-ll, P-7, P-8, and P-ll), perineability ranges frbhi 
:, a ibw of 5.0x10:4 fpbt per minute (ft/min) (2.5x10-4 <^/sec) at P-8 to a high of 2.^10-? 

£t/min (lixl6-2 cm/sec) at P-ll. The arithmetic: mean permeabU^ these welb: is 
, .9:7X10"3 ft/min, This value is assumed to be represenmtive| of the upper aquifer at the site. 

I 

Average, hbrizontal gradients were calpulated for each date on which water level 
measurements were made ' Thd calculated gradients range from a low of Q.0034 feet per 
foot at MW-4S to.a high of 0.0167 feet per foot at MW-3S. The gradieiit at MW-3 appeairs 
to represent local mPunding,'attributed to the thinmng of the aquifer to less than.5^^^^^^ 
this Ipcatidii. The Ibw gradient at MW4 is attributaW^ the fiat gradient m the dlsch^ge 
zone, along I^hwaukee Creek. 

/^thbugh the hydraulic gradients are quite variable locally, an average hydrauHi: #adient. 
for the site can be estimated between the north end of the lamdfillj amd Kishwaukee & 
where groundwater dischairges. The. average gradient for-the' Site' is c^dflated.febm the 

'^change iu groundwater eleVatibn across the Site from MW-IS to the creek neu hiW4S,. 

•I 

- • \ • -'J 
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, i^74b, for each date on which water levels were recorded. The average gfadfeiit awoss 
Vthe ishe is d.(X)29^^^fe^^ ayefage gra^ents across die Site are cont^ed 

vin^lefe' • 

Based oh geotechhicid testing' of aquifer .materials (Table 4-1), effective porosity Was 
: estimated as 0.2. Tpgether with the average hydraulic conductivity for^e site.0 feet 
' iTiihiitk and the average effective porosity (0.2)i it cian be calculated that the i 

average groundwater flow rate in the upper aquifer is on the order, of 120 ft/yr from the 
, . north, end of the landfill, toward Eshwaukee Creek. The groundwater flow rhte into the 

"sitft nnd niit.rif the site appears to be on the order of 200 to 400 ft/yr in i^e upper aquifer. . 
Cnicu^ted groundwater flow rate into the site at MW-ID is 110 ft/yr; calculated 

. groundwater flow, rate into the site at MW-6S is. 365 ft/yr. ' Along the western side of the 
laiidfili between MW-6S and MW-5S groundwater flow rate is calcdlated to be towards 
KishwauJcee Creek at abbut 380 ft/yr. A summary of groundwater flow rates in ^e upper 

i hquifer is contained in Table 4-5. 

. .4.4.2.3 Vertical Gradients irt the Uoper Aouifer Well Nests:: 
/ Vertical gradients were calculated at weU nests MW-IS/MW-IP, 

,MWidS/6D tor dates on which water levels were coUected. At each . well nest, the water 
table well, denoted by an "S", is screened in the upper part of the upper aquifer, and the 

^. deeper well, denoted by a "D", is screened in the lower part of the upper aquifer, r 

. Vertical gradieiits calculated at these locations Within the upper aquifer are yariable. 
Gradients atfhe MW-IS/MW-ID and MW-6S/MW-6b well nests are low and alternate 
between .upward and .downward directions. , SujEficient' information is not availabie tp 
deternune the causes of gradient fluctuations at thesedpcatibhs. However, this mfprmation 

' is not critical tp an-uhderstariding of groundwater flow at the site. The gradients rneasiired 
/ at the MW-4S/MW-4D indicate a weak but consistent upward gradient ̂  

feet .per foot for the dates on which grouiidwater levels were cpllected. An upWard 
/graitieht at this location (near KishWaukee Creek) is consistfent With tiie evaluatiph' that ^ 
wetlands south of the landfill is a groundwater discharge zbne. -
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A summary of Vertical gradients calculated in all of the well nests is presented iii Table 4-6. 
Screen separation used for vertical gradieiit calculations is based on the distance betweeii 
the centers of the screens iii each well nest, pr the thickness of the clay Corifihirig layer 
where preserit behveeh the two well screen intiervals.. 

ML 
.Thase i data indicated some anomalies in the water level data at the south eiid of the, site. 
, Wat®t ^vel data collected on February 1, 1991 iiidicated surface water moundiiig in the 
viiirini^ Wastewater Treatment Plant lagoon (Figure 4-7C)i This is indicated by the , 
>^ter elevation measured at in the creek being higher than the water levels measured , 
both Upstreaiiu at SG-7, and downstream, at SG-3. Therefore, Phase 11 included a pfp^ani 
to inyestigate the interaction, between groundwater and surface, water at the site;. The 
invesdgation was desigiied to deternime the following: • 

, 1. now.inKishwaukee^Greek, both upstreain and dowiistreaih.df the landfilli 

2. The effect of overflow frpm the Wastewater Treatment Plant lagppn oil 
- qreek floiw mid creek water leweh aind,' ' -

3. The effect of creek wafer levels on j^oundwatef leveisj as rneasined in the; 
morutoiring wells and piezometers. 

4.4'.3.i Flow in Kishwaukee Greek 
Measurement of creek flow both upstream and dovnistream of the l^d^l would provide 
an indicatibh of die rate of groundwater discharge to the creek in the vicinity of ±e Isuidff 11. 

Flow in Kishwaukee Greek was measured ciovmstream' of the lagoon oyerflow.conduit 
(downstream of the landfill) on both April 2 and April 3, 1991. Creek, discharge was 
measured once (on Aprii 2) under, normal, conditions, whfie the lagOoh was overfly 
into the creek, and once again (on April ,3) when civerflow from the lagopn had been 
prevented by the addition of two 5 1/2 inch wicle planks'placed in the lagoon civerflow 
chute. Flow measurements are suinmarized in Table 4-7. \ 
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; T^e ambuht of water which was prevented from oyerflowing from the Wastewater 
: during the overflow stpppage is estimated! to be approximaitely 

-: 350i00d gallbns. This was calcula.ted the rate at Which the lagoon watbr le^^ foise w^e 
ovei^low was prevented.. Tlhis correspohds to tOO.OOO gal/day. This cofresponds to a . 
"normal" overflow rate. A summary of lagoon water level measurements during bverfloW 
stoppage is contained in Table 4-8. , 

' Mei^urement of untreated :w^tewater inflow to the plant on Apifl 1 and 2, 1991, the .^p . : 
. . days preceding kgOOn overflow stoppage^ indicate an in flow fate of approj^ately 700,000 

gaiioiis^day. This wastewater was processed and evenhially piassed into the lagoph, from 
which'point it will overflow, into the creek Therefore, this is also representaidve of the 

. iagopn byerfloW rate., Table 4-9 presents a summary of inflow data for the Wastewater 
. : Treatment Plant which includes an ayefage iitflow rate. 

According to dsuiy records mtiintaiiied ait the Wastewater Treatment Fl^i mfioW to the 
Plant IS highest immediately follovring pefibds of rain, arid lowest during periods of 

• drought; Iiiflow vari^ betWeen approximateiy 4()0,()()0 galipns/day to more than l,()00;00p 
gallbns/day. Heavy fains were, recorded in the last few days of M^.ch so the flow rates ; 

•J... 

- 4.4.3.3.'.Tbe Interaction of Creek Watef Levels and Groundwater Levels .. 
. In order to inyestigate the effect bf creek water levels on groundwater levels, water^evels 
;v were irieastired at all monitoring locations in and mound kiShwaukee Oeek.pn April^^ 
; 1991i during the 12-hour period ithait overflow from the Wmtewater Tfeatment Plant 
: lagpon was prevented. This was perforined to see whether chsmges in creek levels cpuld be 

cbrielated to changes in groundwater elevations. 

During the eyaluation period, .water levels were monitored af aU of the staff gages in the 
creek, and aU mbmtoring wells and piezometers near the ;Cf^ Ci-eek wafer levels were v 

,bb$e.rved to drop by only approximately 0.04 ft, and no changes .were registered in 
^puridwater levels in any of the monitpring wells pr piezoiqciefers. HPwevef, the evaluation 
peribd Was of liiriited erfent, and may not have been of sufficient duratipn to dpaunent 
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changes in tlie wells and piezometers. Therefore, understanding overflow frpih the 
: \Vsat6water^T^^ Plant lagoon does not appear critical in eValuafihg-^ : t, 

flow at the Site, Additipnally, water table niounding appears td be restficted to the 
. iinmej^ate vicinity of the^w . v . . , , 

• 4:4 j:4' The Effect of Beaver Dam nn Creek Water Levels 
• C^eek of thb sitb iappe^s to be controlled by a beavOr dam wldcb is. 

downstream of the site; approximately 150 feet east of staff gauge location SG-3. 
: inspection of the d^ on April 2, 1991 revealed,that Water level drops by 6 inches to lO . 

inches . do™treaHi of the dam, An engineer at the Wastewater Treatment Plnnt reported 
: that when the dam is occasionally destroyed, the water.leyel in the creek will tirojp. 

hbticeably. Rising water levels in the.creek are an indication that the danj is being rebuilti 

4.4:4 Summarv of Groundwater FlOw Svstem 
Groundwater flow at the Site is controlled by the geometry Of the upper atpfer. The ;; . , 

i . upper aquifer is approximately 35-40 feet thick at the npith ,end. of the landfill,, but thins ,to . ; , , 
less than 5 feet near MW-3S/MW-3D, and is absent altpgetiier southeast of the landfill, as 

: ! indicated by boripg logs for piezometers PI, P2, F2B, imd PIO. Flbw td the Soiith b^ohd ; 
llie landMi is limited by the absence of a sand and gravel aquifer at &at 16 ^ . 

Groundwater ievels measured south of the creek at MW:9/and M : 
V grbundw^ater flows to the nprth' toward the creek. Gener^y; grOunthyater flow from the 

landfill toward the soiithwest is limited hydraulicaily by the Opposing ^oundwater flow; -
" .which prevehts southwestern flow beyond the creek andits as^dated wetlands: Howeveri.'^ , 

V when discharge from the wastewater treatment plant raises the wjater ley^el in the cre^^ 
: . above the surrqundihg groundwater elevation, groundwater flowing to the southwest 

. rarinot discharge to the Creek, and limited flow beneath the Creek to the wetlands is 
expected. Creek levels drop after discharge from the ceases, and; the Creek again.has • 
as a disch^ge area. The tOsting Of groundwater and sui^ace waWr interadion previously 

V described was probably not of siiffident duration to demonstrate this, relationship between 
• v^te^ 

;• • 1.' 

. ^ ' 

. -• ; .. 
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;-4,4,4.1 qrQypdw^terFlQwPathg • 
; Twa^oundyirater flow zones are identffiable through the landfill. These are ideWfi«?d;as : 
: $pn^ "A" and "B" on Figure 4-8, Each flow zone is appfoidmately 60b feet wide (west to. ' 
east) at the north (upgradient) end of the land^l. Both paths discharge to surface) w^ter / 

. south of the landfill in the vicinify of the Creek. iFlow zone A converges toward the 
leachate seep area north of monitoring well MW-3. Groundwater discharges,in a 1^ area. , . 

: there iipUg a zpne less than 300 feet wide. Flbw jePne la-^verges broadly, and disch^ges to , 
surface water across a front as wide as 1500 feet. 

•.v>; 

"'f-' . • 

Flow zpne A begins at. the north end of the landfill With, a width of approximately 600 feet 
.and a thickness of approximately 40 feet fpr a total cross sectional area of 24,000 square ' 
feet. It discharges tp surface Water in the area north of MW-3, after it has been fiinhellpd 
.doWn to an aquifer cross-section pf abput 250.feet wide and 5 feet thick'. This represeiits an 
approxiniately 5-time decrease in aquifer cross section., . . 

Flow ione B is . broadly divergent across the center and west side of tiie'landfiil. - Zone 
bej^ns at the western half of north end pf the landfill vidth a .^dth Of approximately 600 
feet and'a thiekiiess of approxiinately 35 feet (crpss-Sectional area; of, (2lj00() sq ft). This 
volume of ^pundwater (plus any infiltration) dischmges in the vicinity pf the ̂ pek along a 
-i,5Q6 foot wide, 20 foot thick aquifer zone (30,000 sq ft aquifer crOiss-section). 

....' 

The divergent flow along flow zone B is consistent with the observation that the acpifer 
gets thinner to the south:. The aquifer also'thins along zone A, so it was uneiqieeted tKa^ 
the flow Would converge along zone A Therefore, additional field wOrk was. Conducted .in 
a third phase Of inyestijgation to further evaluate the flow path configuratiph and hydraulic ' v 
properties Of flow zone A The additional field wOrk consisted Of: additional soil borings, • 
north , and east of the -landfill, installing additional piezometers and collecting two " 'f 
additional rounds of water levels tb constmct additional water table inaps; and conduc^^^ 

testsat; 

« : • . 
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Sdil borings. Soil borings conducted for monitonhg well and piezonieter' mstailOtion . 
- during the &st two phaises Of the investigation indicated that the upper aquifer.pinched out 
: east,^png the southern portion of the landfill. The aquifer was observed to be less than 5 
-feet thick at MW-3; and to be nbn-eicistent at piezometer locations P-1, P-2 and P-2B/ The 
Phase in soilboring at location P-10. confirmed that the clay outcrops at the suiface east of 

i; the iahdfiU, and that the upper aquifer ends tilong the eastern side of the J^dfiil betweeri 
- P-ll ahd P-IQ. Therefore, there is ho potential for grbundvvater to discharge east from the 
; lahdiffll ih this area. Groundwater discharge to the east from the landfill was noted in the 
. area of the NTWrlS/MWfib well cluster during the April 3, 1991 water level measutement 

event only. 

;Piezdmeters; After the first two phases of investigation, there were two i water level 
.me^ufement points to defihe the water table configuration east of die landfill. These were . 

• sit^ gauge SG-2 in the marsh at the north end and moriitdring well 1^-2S further to the 
: South. Water table maps developed frdm water levels me^ured at these (Figures 4-7i^ 4-

Tfij 4-7C, 4-^, and 4-7E) iridicaled that groimdwater'fiow converge^ to the surfate water 
dischi^ge area north of MW-3i, , • 

During Phase. Ill, One additional^ stafi gauge (SG-9) was installed in the marshy shea smd 
' three additidnsd piezome PTII and P-12) were installed in the tipper siquifef on 
ie east side of ;the landfill. Wa^^^ table maps developed frotn bvo sets Of, water level 
measurement at these smd previously existing points (Figures 4-7F iand 4-7G) confiM that; 
grpimdwater flOw converges in flow path A, and that groundwater does not flow Out of rhe 
landfill along the extern side! 

Piezometers P-l and P-10 are screened in the day laiyer which Outcrops east of the landi^, 
, and are npt sd^ the, upper aquifer. There is essentially no hydraulic connexion 
betWeeh the upper aquifer and this clay outcropping, so these lower, levels are not 
indicative rtf groundwater dischsuge in that aresu , 

• •• 1 

J i . 
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Slug tests. Estimates of hydraulic conductivity in the. upper aquifer at the nb|^ end pf the 
landfill (north end of zone A) were developed by conducting slug tests at piezometers P-7 
and P-ft and at nipnitoring well.MiV-ll during Phase III of the.invPstigatibh. The averajge 
value of the hydraulic conductivity at the north end of the l^dfUl is 1.3xl6"3 brn/sec CTable 
3-5j page 2). This hydraulic cbiiductivity value is consistent ydth a silty sahd aquifer, such 
as was observed at this Ipcatm^ 

V • •. • 

Groundwater Discharge Along Zone A. The discharge of groundwater through an aquifer:; 
can be expressed by the foUowihg equation. 

Q = ^KiA • where: . , 
Q = ground^yater discharge volume 

; K = the hydraulic conductivity of the aquifer 
i = the hydraulic ̂ adient along the flow path 

A = the cross sectional area of &e flow path 

s The discharge volume (Q) increases from the upgradient to doymgradient end of each floy/ 
' . .zbne because' bf inflltrating precipitation. In zone A, the cross-sectional area along flow . 
: zone decre^es by a factor of approximately. 5. Review of the water table maps indicate . 

; V that the hydraulic gradient ,(i) is essentially the same at both ends, bf flow zone A. 
\ ̂ Therefore, accprdi^^ to Dar<ty's Law, the hydrauhc conductivity <(k) must be 5 pr more : 

time greater at the downgradient end of the flpw zoiie. Infact^ it is not unexpected fliat the 
/ hydraulic conductivity of fill and buried refuse cpuld be 10 tb lOO times greater than the > 

Vertical gradients measured.in the upper aquifer well nest.indicate weak gradients in bbth: 
upward and dbwhward directions (See section 4.2.23, above). Veiticai gradientshieaisiired 
at veil nests MW-2S/Kiw-2D and MW-5S/MW-5D; indicate consistent downward 

V gradients between the upper aquifer and a lower sand lense at &ese locations. 

On sevetal bf the dates when water levels were measured at the site mpnitbring wellsi 
:piezpmetefs, aid staff gauges groundwater tevels: were higher oh either ride of the creek 
than surface water levels in the creek. This indicates that at these times,^bimdWater; 
^discharges tb thb creek 
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,Ea(cti of the va^ables was calculated for each of two groundwater flow zoneS; depicted ih ' 
; , f Figiire4-8/The calculations and results are listed in Table'4-IO. 

. The toital flow in Kishwaukee Creek without OYferflow Wastewater Treatment ^ 
, ; Plant lagoon was ealcu1a:ted to be 1.4 million gal/day (See Section 4.4311). Therefore, the ; 

Vgroiindwater discharge rate of 30,000 gal/day represents 2-3% of total creek flow. 
Downstream of the wastewater treatment plant lagoon, groundwater ^scharge mil 

• represent a smaller portion of total stream flow due. to, dilution from,lagopn oveiflow,. 
' which is approximately 700,600 gal/day (See Section ,4.43.3). . The ealculatipns of creek 

flow ^e based on measurements made during a rainy period arid may not be representaltiVe 
of drier periods:, r. • 

calculations also indicate, that groundwater discharge into the Wetiarid -, ; 
,, , , "area which.is directly north of the Wastewater Treatment Plant lagoon (Wetlimd,,i^ea.i, 

': . Figure 4-2) occurs frorii Zone A (Figure 4-8) and. is approximately is^boo gal/tiay.. ; = 
; Groimdwater dscharge aipnjg the sputhera and westeni mar^ns Of the landfill ocpurs from^, 

r : , Zorie B ^ ^ ^ ^ ^ 

U.S.G.S. ModflQW model (Modflow) was used to simulate the groundwater flow system in 
. the upper aquifer at the Woodstock landfill OTL Site,' Modflow is a threerdimem^ 

^ '^te-difference groundwater flow model develpped by the U.S.; Geblp^cal Survey: 

The modeling, was limited to the upper aquifer. The Yofkville and Tisldlwa clay which 
^ underlie the upper aquifer have extremely, low hydrauhc .conductivity, so for the time sctde 

ofthis mod'ei implementation, the upper aquifer, is effectively isolated from lOwer aqui^^^ 
Figure 4-9 shpwS the orientation of the finite-difference grid used to cpndurit the 
simulation.: A detailed description of the model implementation and input variables is, 
included in ApperidixX . 

J •* • 
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Iw^o cpriunon uses for inbidels are to 
. aquifer behavior, The model was unplemented to represent the observed upper aqmfeT , . 
geoirietiy and use die existing hydraulicidata fbr the site. The model provided a rieasonable 
febbcation. of the watertable potentipmetric distribufion which was pbsierved at the $ite. 

, The primary use; 
Feasiibility Study. When it is used for this puippse, 
appropria.te variables. 

[CHI 900-981] : 
,Sec4i-p3/jCQ/P^/DWH 
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Sediment. Fifteen jsediment samples.^were collected diifing the two phj^es of 
investigation. Efuring Phase I, eight, samples,. ahalyzied: for full TCL/T^ 
parameters were collerted from surface water nin-pff ^ disAMge. 
areas jsurrounding the'landfill. lii Phase H three sediment s^plfcs, corlo^ted; 
with surface water samples along the C^reek were collected and iauialyzed fpf 

metals and total solids, and ;four;backgrQund sediihent samples were 
collected beyond landfill influence, and also anialyzed for TAL metals iind total 
solids. • ' 

Grburidwater. Two rounds of groundwater samples. Were collected from die 12 
Pha^e I and 4 Phase n .momtoring weUs. Rptmd I samples frbiii Phase I wells 

.were analyzed for VOQ, semi-volatile orgaiiicsj metsds^ cyanide, and'indicator 
parameters. Subsequent samples from Phase I and .Phase 11 monitoring wells 
were;analyzed for TtL'VOCs, TAL metals, and (yanide^ with the exceptibn; 
that Phase Ili Round 2 sampleis were not analyzed for cyanide, The Oiie; 
additional Phase IQ monitoring well, ;MW-il, was aniaiyzed for TCL VOCs. . 

Groundwater samples were. coUected. frpm fpur priyate wells at residences-in 
the vicinity of the landfill and ^alyzed for TCX, VpCs, metals, and (yanide. 

•> • . 
The Sampling results, are discussed below in the subsections of 1) Source . 
Gharacterizatibn, 2) Sediment CharacterisfiGS, 3) Surface Water Characteristics, and 4) 
Grotmdwater Characteristics: The results iEue stimmariMd in the t^xt and afccbmpanyihg 
tables. The complete analytical results are tabulated in Appendix F. The data has been 
qualifi^ and the data qualifiers are identified at the beginning of Appendix.F, 

t,". • 

5T SQURCECHARACi™ . / " 
: The characteristics bf the buried waste at the WoodstoGk Site Were evaluated by 

^geophysical suryeymg, leachate smnpling,'waste sampling, and landfill gas sapling. The \ 

Landfill Characteri$tic$ ; : ; : 
A Gas-Tech meter was used to iheasure the concentratibn of e^lpsive g^ in each of the 
leachate wells (Section;3.1.5); Nb. explosive gas cpncentrations were detected^in any. bf 
the wiells. The highest % LoWer Explosive U measured were 33% at LW-3 and209^ 

•;"-'atLW4.-- ^ • 

- S .* 
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On the basis of having the greatest^ field evidence of gas flow, leachate wells LW-3 and 
lyefe selected for landfill gas sampling. These samples and a backgirbund sattiple 

were coUected durmg Phase I of th^ investigation and were analyzed for volatile organic 
- compounds. 

. Ethylbenzene, total ^lenes, and 1,2,4-trimethylbenzene were the ptdy detetltions in the 
gas sample from LW-3, with concentrations between 20 and 25 parts,per billipn (ppb). 
The saniple, from. LW-4 cqntainbd mpre compounds and higher cbncentrations than the 

. sample from LW-3. Freon 114' (i,2-dichl6ro-i,l,2,2-tetfafluorethane), chlbrpefliane,'. 
,Benzene, , tbluene, chlofpbenzene, ethylbenzene, .total ̂ lenes, 4-ethyl tpluene, 1,3,5- : 
trimethylbenzene, and 1,2,4-trimethylBenzeiie, were detected, at concentratibns ranging ^ 
between 48 and 470 ppb. A duplicate sample cbllected at LW-4 contained lower \, 
concentrations of all bf the ibove cbmpounds; No volatile prganics were detected in fte V 
iipwnd sample. The resjilts Of the landfiil gas andlj^es are presented in Appendix F-2. 

: In a landfill vrith a deep water lable and a tight cover, there is the potential for land&l , 
gas to nugrate laterally thpugh the soil. At the Woodstock iSite, the water table is near 
the ground surface on the east arid west sides, arid comes to the surface on the'south 
side. Therefore, there are only liinited potential pathways for gas to leave the landfiil 
beneath: the grpurid surface. In additibn, the landfill cpvef is thin or discondriiibuS in 
areas, prbviding' a path bf least resistance, which is upward into the atinbsphere. 
Tberefbre, it is not necessary .to sample for gas outside the landfill. Potential laridfill gas. 
nrigratipn is discussed in detail in Section ,4.2.1, 

5.1.2 Landfill Leachate Characteristics 
Leachate saniples were cbllected from each of the five leachate wells twice during the -
investigatiori.. Round 1 samples were collected on August 8, 1990 and round 2 smplea 
pn February 7-8, 1991, /Round 1 samples were submitted for analysiis of Target, 
Compound list (TCL) brganicSj Target Analyte List (TAL) metals, PCBs and pesticides, , 
(yariide, arid nine iridicatbr parameters. 
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, No PCBs or pesticides were detected in any of leactiate well samples, and semi-volatile 
.compounds were only found at above detection limits iin one leachate well,.LW-2., 
^eMore, in accordance with the Work Planii the Round 2 parameter Ust was reduced to 
VOCs, metals and cyanide at all leachate wells, except LW;2V Senti-vdlatile organic 
analysis was/coniducted in Rohhd 2 analysis for I^-2v A nqmpk 

: analytical results by group and weU location is presented in Appendix F-1. 

nrpahif! rnthpoTinds. The primary Organic compounds detected in the ieachate were in 
the benzanev eth^^ toluene, and xylenes (BETX) group, which is a cdrambn 
"fingftiprint'' for gaLsnhne. A summary of Volatile Organic Compounds •(VQCs) deteded 
in the leachate is presented in Tabic 5-1. 

Benzene, the compound of greatest concern in the leachate, was detected at LW^l, LW-
V 2, and LW-5. Concenfrations ranged; from 8 u.g/1 at LW-2 to 14 ug/1'at L 

irhlnt-nhenzftrie was dCtccted at LW-1, LW-2, and-LW-5 in concentratibns ranging fripni 6 
Ug/i to 8 ug/1. Xylene \yas detected in LW-1 and LW-2 in concentrations from J tig/l to 
8 ug/1. 1,2 Dichlbroethene. wiM detected iii LW-1 in the sample taken on Febniaiy 8, 

;1991 at a cdncentiation of 16 ug/1. . 

' Severai VOGs were indicated in the leachate samples at concentiations too low to be 
' . accurately quantified; for these compbundSj conceiitrations were estimated, These 
: ; . compounds included the BETX group, of which, all cbncentrations were estiniated as 3 
. ug/1 or below. These edmpounds are indicated by a "/J" qualifier next to the 

coricentratibn in Table 5-1 and; Appendix F-1. 

At worst, the leachate is ,;chararterized by trace levels of a few VOCs and low levels (for 
leachate) of several metzds. Semi-volatile organicis were .only detected only at LW-2v and 

V ' therej at Ipw cpncentrations. Naphthalene was detected, at 6 ug/1 and 34 lig/l in samples 
. cdlleCfed on August 8, 1990 mid February 7, 1991 respectivdy. Benzoic acid was 
detected in the August 8; 1990 samples from LW-3 and LW-5 at 54 .ug/1 ahd 28 ng/1, 
respectively,.bu.t the compound was also detected in themethbd bla^ for that date< '1»4 
Dichlbrbbenzene was estirnated at 2 ug/i in LWrl, LW-2, and LW-5 fbr the samples 

. taken On August 8, 1990 and 8 ug/1 in LW-2 for the saniple taken on, Febto^^^^ 
Methyiphendl was estimated at 2 ug/1 in LWi-5 for the August 8; 1991 sample. 

s .. ^ 
- . " • - "I 
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Metaisi 23 metsQs and cyanide were evaluated in the leachate saniples from the five 
' leachate wells; Metals whieh were detected at above priihaiy drinking water sttmd^ 
were: 

Metal , 

Ar^nic 
Barium-
Toi^: G^6mium 

Merdiry . 

Lowest Level 
lyg/D Date 

77 at LW-1 2/8/91 
WO at LWr2 8/8/90 
, 86 at, LW^2 ,8/iB/90 : 
150 at . LW-2 8/8/90 
2.2 at LW-i 2/8/91 

Highest Leyd 
fup/1^ Date 

102 at LW-3 '1/8/91 
10^ at LW^3 8/8/90 

1400 at LW-3 8/8/90 
18,000 at ; LW~3 8/8/90 

3:8 at LW-5 2/8/91 

Prini|aiy Drinking 
WalfiEMfrigZD-

50 
1000 

X 
15 

. 2 

indicator Paranieters. All of the indicator parameters, except total dissolved sOlids, were 
within primaiy and secondary drinldng water standtu'ds in the leachate.for bofii rounds, of. 
sampling (Appendix F-l). Chloride concentrations were cohsistentiy below 200 mg/l and 
sulfate .Cpncentfatioiis were cpiisistently below lOQ mg/l ^e drinMng Watei* st^dard is 
250 mg/l for each of fiiese tiompbiinds. The highest concentration of total dissolved solids 
(TDS) wasV163d mg/l recorded in LW-3 durmg the first round Of sjuriplkg.. The drinking 
water standard for TOS is 500 mg/l. 

* ' 1 

5.1.3 Gebphvsi^ Area B waste Ch^ 
During Phase in of the inyestigatibn, 5 test pits were eircayated in gepphysieai Area ^ 
where geophysics anomalies^mdicated; the presence of significaiit quantises pf buried 
metal. The purpose bf the excavations was to determine if the anqnialies were the result of 
buried drums, and, if drums were fourid, to determirie the condition and the Contents of the 
idrums. Test pit logs were completed during; the excavations and are presented in Appendix 

No driims vvere encountered in tiiree .Of the, five excavations. Only one intact driim: was 
encountered in One test pit (TP-03, Figure 4-4). The material in^e dmni consisted Of a 
white viscous substance. A sample Of this material was collected and subnutted for. 
iaboratpry ahalysi^^ Of TCL VOCs/SVOCs, TAL metals, .Pesticides/^ <57anide, ^d 
total: solids. iMter tiie drmn was removed and the sample, was colleeted,..the d?bm w^ 
pverpacked. The overpack is being stored at 
Ofprpberly. 

* • - • 
• • i 
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i^boratoiry fesiiits of this Materisd indicate, that it cbii^ned primarily PCBs .(approximated 
14%) a^nd toluene, (approxiii^te^^^ 2%). TTie duplicate sample eontamed 12% PGBs and 

; 9% Toltiene. No <yaiiide was detected. No met^ were detebted except 29.3 mg/kg of 
. iron and 0^5 mg/kg of Mereuiy. Complete to^^cal restilts pf this sample ̂ e contained 
in i^pendjix F-7. 

After the single intact drum was encountered, test pits were excavated on. eaph side of. TP-
: . 03 to determine if this was an isolated drum or if it w^ a .pml pf a Imgef zone. Only 

qrushed hds from cardboard'drums were found in one of these test pits (TP-()4) arid oiie 
. uricbvered rusted drum fragment was found in the:other test pit (TP-OS). This confirmed 

frait the orie drum encountered iri IT-OB was, in fact, an isolated , occurrence. Peririaneflt 
remPvai of this one drum eliminated the possibility that its contents could enter the laudfill 

; enviroriment. 

The geophysicar anomalies at test pit locations TP-Ol, TP-:02,!TP-04, and TP-05 ^1 
correlated to buried metal including refrigerators, water heafrrsy arid other household 
appliances.^ ^ ^ 

I'l!" ^ 

$:2 $EDimNT CHARA(^RlStlCS 
A total of 15 ss^piles were collected for chemical/arialysis dtuirig, the; investigation !(Figiri-
3-3). Field observations of soil ^eSi.vegetatipri, and moisture content at each of the 
sampling Ibcatioris are coniniried in Table 3-6. 

SamplesfrOm locations SD-1 through SD-8 were collected from^efiand and niri-Off aie^. 
surrounding; the landfill on September 9,1990. These smples were subnritted for 
of TCL organics^ PGBs and pesticides, md TAL metals, cyanide; tottd orgamc carbon, and 
catibri exchange capacity. Tmee sainples (SE^-IO, SD-ii, arid SD-12) were cplte^ 
the bottom of Kishwaukee Oreek on April 2-3, 1991. These samples were subinitted for; 
TAL metals and totm soUds analysis. 
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Duri^^ II, IQUT samples, SD-13 through SD46,, were colleeted from a^^^^ 
, surrounding the landfill to represent baekground cdnditions; These saniples wefe / 
Submitted for analysis of TAL ihet^ and total solids. A cbinplete listing of t^^^ ^ 
fiesidts% group and sample location is presented in.^pehdix F-5. 

5:2.1 iBack^ourid Sediment Samples 
; ' Four background samples, SD-13 trough SD-16,, were collected from areas surf ounding the 

landfill, buVat distances beyond the influence of the laridfiU,. the^ to provide 
/ , background soil/sediment characteristics for the risk assessment. .The sampling locations 

^ • and conditions are included in. Table 3-6^ The highest lead concentration in any sediment 
sample at the Site was 450 mg/kg detected in a sample collected tp represent backgroimd 
concentrations, SD-13. . This .sample was collectied in the welii^tidAGQ feef soufh of 

^ TThe riead level meastired in the sediment at this location may be 
attributable to the proximity of a firing range. The second highest concentration of le^ in 
a' sample collected tqi represent background was 73 mg/kg riieasured at SI>,16, seyeral: 
hundred y^s frbm the iiring range (Figure 3^3). Only one non-background sediment : 
sample (SE)-2,109 mg/kg) had a higher concentration of lead than SD-16 kt.&e Site. 

; 5.2.2 . Sediment From Potential I^dfill Run-off Areas ' ; ; - v 
Analytical resiilts of Sediment from potential landfill run-^off areas indicate little impact to ,, 
these areas. ' • 

nrpanic Compouilds. Toluene was the only volatile organic compound detected in the 
sediment s^ples. It was detected at SD-7 and SD-8 at concentrations of 7. ug/1 and 92 
ug/i, respectively,' Toluene was apparently also present: at cbncentfatiQns below the • 
cbntradt required quantitation limit at Sp-3, SD-4,- SD-5, and, SD^6,. based .on. laboratbty 
qualification. /The laboratoiy has found tolue.ne in several sediment sarnples cbllected by 

/Shelby tube/and has suggested that the source of the toluene may have been^ masldng. 
tape which was. used to seal the shelby tube samples in the field. It is not pbssible tb coUerf^^^ 
.'1)lanks"by .Shelby :tube, sb this pbssibility has not been pr^^^ . 
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5:3 SURFACE SOIL tMARACTERIStlCS 
buring Phase in/4 samples were collected, of the suirfidal soils in areas^^^.w^ 

'' sludge had been spread on the landfill surface. Analyses wexe. perfoniied for metals, semi;-. 
' volatiie organic compounds (SVOCs) and total solids^ Sampling locations are indicated .oii 

^•V•;•.^:"Figure3-3w• ' . - . •. 

; . Trace metal concentrations, were within the common, range for natural-soils .(U^S. EPA SW-
. 8^ at two of the four sampling locations SS-2 and SS-4. 

. Concentrations of cadmium,, copper, mercury, silver, and zinc were twO to: eight times the 
common range in soil saihpies SS-1 and SS-3. Of the four samples coll,eeted, the 

!. cpncentihtion "of nearly all metals was highest in SS-3 and lowest in 85-2;, Tlie results bf ; 
metals analyses are contained in Table 5-3. No SVOCs were detected aboye. the GRQL in 

. any ,bj the samples except for 69d ug/kg Of Benzo (b) fliibrantiiene and 69(3 ug/kg BenzO : 
(k) fluoranthene in SS-3. Complete analytical results are contained in Appendix F-8. : 

A total of four surface yvater were cbllected duimg the ihvestigatibm One s^ 
- , SW-1, was taken during Phase 1 Of the investigation,: in ,an area where an>. brarige 

: / discbiof ation of the water, was rioted, in the Wetlaiid area east of K^hWaukee Cmek (Figure 
3-3).' The sami^le was analyrod for TCL and TAL parametere and indicator parameters. 7 

There were no VOCs, SVOCs; or tyanide deteeted in the water saniple collected from tiie 
wefrand area east of Kishwaukee .Greek,. SW-1. 

: Three; additional surface water samples were collected during Phase 11. (Sampling 
. locations w^ to be upstream of the wastewater trealtrnent -plant, Tigure-3r^^^^^^^ 
one sample was collected upstreani of the landfill (SW-IO), one sample was coliected 

' immediately adj^ landfill (SW-llX and one sample was coUected downstream of 
the land^lp ($W"^12). These three locatipnis eoihdde with sediiment.s^ple lo(cations7S!DTlO; 

7 S^^ and Sb-12. AU Sampling locations were tipstream of the Wastewater Treatmbni : 

"l .i- f ^ ' 
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Flant lagbph overflow conduit. To marfniize the potential of obtaining a doymgyadient 
sample unaffected by the treatrhent pl^t, SW-12 was collected aj^er (discharge froin the ; 
treatment plant had been cut off for 12 hpure. The samples wete submitted for anid^is pf 
metals and mdicator param 

V l^e'compounds pf cPhcern iii the potential source (the leachate) are VOCs and metals; 
Siiice VdCs are Volatile and have very short fpsiidPnce time in surface water, ̂ d since only 

. trace levels were detected in groundwater adjacent to thP Itmdfill and no VpCs, SVOCsi or 
. (cyaiude were detected in the shmpje collected from the wetl?uid area east pf Kishwaukee 
. Creek (SW-i), the suiiace>^ter samples yrere.oidy analyzed for metals. ' • 

There was ho readily apparent trend in metals cbncentriatiphs frpni.upstream to 
dowristream sampling locations (Appendix FT6); For purposes 6f evaluation, the ioietdS: 

. cpiiGehUatiohs were cbinpared to published U.S. EPA Priihary.Drinking, Water Standards, 
ftabl^^ 

' V-

\ A tbtd of 17 ihbmtbring wells were installed dunng the three phasbs of the investigatibh. 
TW6 rbiihds of Sainplihg were cphdurted at each weU, widi the exceptibh of h^^li, where 

:; oriiy one rpimd of siampling was performed. Phase.!, Rbund .1 saniplin;g results inthcat^ 
! ihat bnly samples frbm the upper aquifer showed any impact frbha the landfill, and that foe 
; coihpbuiids of potential cpricern were trade levels of beiizene and Vinyl chlbride. .The 

distributibh of these compounds is discussed below, . - . 
I. • 

No semi-yolatile coihppunds were indicated in the groundwater samples, with foe exception 
' of an estimated yjdue.of 5'ug/l of bis(2-efoylhexyl)phthdate ih.MW-5S. 

Indicatpr parameters (see Section 5.0 above for a complete hst of. mdicator parameters) 
were generally ysdthin primary' and secondary drinking water staiidards except for tptal 
disisolved solids at several locations and Chloride at MW-2S (Appendix F-3). In gener^ the 
concentrations of the indicator parameters were higher in the grouhdwater foah in the ' 

isnotasourCe. • 
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, :5.5:1.2 Down^adient Monitonng Wdls 
. Monitoring weli^ east, westi JOid south of the landfill are dowhgradierit of some part of 

•the landfill. In general; the monitoring wells indicated that there is little impact to the 
•aquifer from the landfill. A suirim^ of the Vto detected in site monitorihg wells is 

... presented ih Table 5-1. 

The only detection of VOGs pcoirred at iifW-4D and MW-8, both of which are screened . 
jn the upper aquifer., In MW-4D, vinyl chloride was the only VOC detected. It was 
detected during both rounds of sampling at 16 ug/1 and 21 ug/l,.respectiyely. In MW-8, 

; vinyl chloride was detected at 21 ug/1 and 20 ug/1 during the two rounds of sampling. 
. . Also at''MW-8 an estimated concentration of 2 ug/l and 3 ug/l of .i,2-diehlorQethene 

• (total) was detected during the two rounds of sampiing. 

The vinyl chloride occurs only in a small area directly dpwn^adient from the l^dfiU m 
.the upper aquifer. Vinyl chloride has beeh detected at concentrations be^een 15 ug/L 

^ and 21 U^ monfroring wieljs MW-4D and MW-8 .(Fighre.5-1).'. Hpweyer,.y 
•ehioride wias not detected in any other momtoring wells, including MW^?; ipcated further 

: south; and MW^IO, locked^p the west. : ;; ; 

The fart tha^ chloride is found oii both sides of the Creqk is not the anomaly 
it at first tnay seein to be: the natural discharge area for the upper aquifer is the marshy -

,, area sputh pf the landfill, the Qeek is.a.a channelized ditch as inidicated;.oil the , 
., Fish ah^^ (Figure 4-2D). Since this is a chaipelized ditch ; 

: rather than a natural stream, it is not the natural groundwater discharge point, the 
: whole vvefiand zpnie is a discharge area, and the Creek serves tO drain the wetland, w^ 

: its level is Ipwer thah die wetland 

It was also observed that the water level in^the Creek varies ih a shorter time frame than, 
the water level in;.die aquifCT. this is because the water level in the creek'^ infiuenced 
by surface water.discharge from the POtW, At times when water discharge frpim FOTW 

., raises. the. levei in the cTeeki^^t^^ groundwater can mi^ate a short dist^ce bpyond the 
; creek to the. South and appiear in MW-4D. This is the .zone in which the rinyl ehloride 

has been detected. •,•..•/• 
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Vinyl chloride was not det,ecte|d in ei 
: vi^ a reridiial of d related organic cpmppund. Althou^ vihyl^^C^^^ 
' iiot 'detected in the leacfaate/xiSi Eiyv su^ests that that low 

cpncehfirations of vinyl chlbride enst in the landfilied miaterial. Vinyrchlpride was hot 
: detectPd in two 

lahdfilt(MW-9 aridMW-10). 

I ThP ipprpMiMte surface; area 
hpdh delineated a^^ shown as the shaded region ih Figine 5-1; This area repr^^ 

! apprpnmately ;226,O0p squ^^ 
estiniatied as 
(i^pendix B-2), to the water table. 

4 welisi. Baised. Oh ah .aquifer surface area 
v^porpsil^ Of 20%; &e tot^ yoliirrie, pf groi 
-to bb 'appfpxihiateiy 6,600,000>galiohs (Table 5-5). At a puiriping rate pf 50 ghl/niirii it 
wnplH takft apprnrithateiy 90 days to removfrthis volume Of .water (Table 5-5). ' . 

Water level iheasurehients 
hTW-4D. Water levels are hi^er iii all directions, as indicated by mom^ MW- r 
8,: iifW-9, and MWTIO. The uppier aquifer pihcheS put dPv^treahi, as is.shp^ 
bprihgS fpr. piezOiheteirs P-2, P-2B, ahd P-iO., Surface water ;leyels are hi^er to the ,, 
northwest; upstreaih CSG;-?). Surface water levels are. hig^^^^ dp^streain 
becausp of.the discharge to the^^CT^^ the wastewater treatment:plaiit. W^ ', 
iMWr4S-aud MW-4P (Appendix G) ihdicate that, there is ian hp>^d gradieiit at this : 
ipcation. Therefpre, the gr which; contains yihyl chloride does hpt migrate 
.doyi^ward. AdditiPiially, the, yihyl chlpride is hi^ly volatile and iiiay, volatilize during 
slowweii^redtarge; 
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In MW^S^d^^^ aeetbne was deterted at 11 ug/l and 10 ug/l, respectively, for the 
; / ;vsahiples collected , in February 1901/ However, an estimated 9 ug/l acetone \yas also 

V - detected m the field blank which was collected during this round of sainphng: Methylene 
chloride was detected in samples coUected in April 1991, but it was alsb detected in the 
fieldbiank. • 

. Severai VOCs were indicated m monitoring well sairiples at conceiitratibns too low to be 
accurately qumitified. For these compounds, cdhcentratipns were estimated. These are 
indicated by the qualifier "/j" next to the concentration in Table 5-1 and Appendices F-3 
idF-3A . • ~ 

.. r • 

Twenty-three metals were eyaiuated in the groundwater;:samples frorn both rounds, of. 
' sainpliiig all mbmtoring.^ells. None of the , samples exceeded the U.isr EPA 
: PriiiMiy Drinking Water' Standards for any of these metals; In addition,. analyses were 

perfbrmed for tyarlide for both rounds of sampling at Phase I wells and the first rburid of 
saibplihjg at the Phase n wells. No cyanide Was detected. Table 5-3 surnmaiized tlie 

. metals concentration detected in the monitonng wells, which, wbre also, the inetals cif 
pbtehtiai concerri detected in the leachate. 

: • No, semi-volatile compounds were indicated in the groundwater samples, \wth the 
; ,exception of'nn estirtiated value of 5 Ug/l of bis(2-ethylheJ9ri)phthalate m 

- ; 5^g Deeper Zone Groundwater Quality- , ; 
' ; MW-3Dj arid MW-^5D represent groundwater quality from 
; ' lerises of higher permeability .material within br below a clay cohfinirig layer,'beiieath rthe 

. upper, aquifer. Sampling results indicate no impact to the deeper ?6iies it the iSite. 
. , There were no detectioris of VOCs Or semi-yblatile .orgaiuc cbnipounds in any .of thiese.' 
. • Wells. Metal concentrations are within U.^. EPA Ihihiaty Drinking Water S 

V*- >• v. 
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5.S3 Sampling Error 
A sampling error was made at four deep monitoring, wells in the Phase I, Round 1 
sampling (October 31 to November 2, 1991). TTie analytictd results in^ that , 
tfichlprobthylene (TCE) had been detected at or belpw detectibn liniit in mpnitoring 
wells h^-lD, iOlW-2I), MW-5i3, arid MW-6D; tot^ xylenes were jdsp estimated rit 2 
iig/l at each of these wells. During data validatipn, it was, discoyered that trace levels of 
TCE were also found in the field blariks cpllected through ,the bladder punip wliich had 
been used to pi^ge arid sample these wells. The blanks indicated TCE. levels of IB ug/1, 
Md a jtylene leyel of 2 ug/1. It was discPVered that, the pump used to purge these wells 
had previously been used at a site contaminated with TCE. 

These monitoring wells were re-simpled on December 12, 1990. The results of the 
resairipling; indicated no detection of either trichlproethylene , of xylenes^ The results, of ; 
the resampling are included in Table 5^1 mid Appendix F-3. and cian be recognized by the 
suffix TiE." Appendix ;F-3A contains, the results of the priginal smnpling of these four. 
weUs, arid the analjriichi results of ihe affected field blank:, ^ 

r 
' I * I ' 

! I- • 

5.6 PRIVATR Vmtj.SAMPLINGRESIJLTS / • ^ " 
Groundwater saniqiiles were cpllected from four private weUs iri th.e Vidnity. Pf the landfill 
on July 24,. 1990. Each sampfo was evaluated Avith special iPw detection' limits fpr., 
volatile brganic; compounds, and fpr 23 metals and cyanide. . NP volatile organic , 
compounds were detected in any of the wells, The metals results Were wfirin the UiS.. 
EPA Primary jDraikin Private well sampling results are <»ritained in 
;Appehdix F-4. ' 

. ' , . r^(5 RI-3 
JAH/PW/DWH 

• .[chi9()6 98<J] . 
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SEGnON6 

TJiis section provides a review of physicail arid chemical meCh^sms that Ae ; 
behavior of site contaminants ideritified in Section 5. -Migfatiori pattiwatys.a^^^ 
identified, and the fate and migration of spedfic CbntimairiiEmts found in groundwater,; 
surface water, sedimerit,.and air £tie discussed.. 

6.1 SUMMARY OF FINDINGS ; / 
Landfill leachate provides the pririia^ source, of contamination that riiay ,^ect.' -. 
groundvvatef; surface \yater, and sediment at the Site. Table d-1 compares results at the 
Woodstock Landfill with some common landfiil comjpound levels found at typical. ' 

yiandfilis. , Leachate composition at the Woodstock Landfill .Site appei^ to be we^ 
When compared to that produced at other landfills with similar dte Characteristics, 
based on cbmparispns made in Table 6-L Goncentrations of inbrgrinicS; irii the^^^^^^^ ' 
Wbodstock landfill leachate , are Commonly at the lower erid of the reported range ,bf 
inorganic cbricehtratidns repbrted for landfills: For example, arsenic concentratipiM ^ , 
rjm^ed between 0;Ob29 and 0.102 ug/1 in Woodstock limdfiil leachate; & ; 
range lor l^dfill leachate wais nbri-detectable to 40 ug/l. Similairiy, iron coricentratibns ' 
ranged between 26i2 and 1,560 ug/1 in Wopdstbck Landfill leachate; the reported range. , 
for landfill jeachate was .0;2 to 42,000 ug/1. llie maximUiri coriceiitratibn in Wbpd$tbck 

• I^dfiil leachate is mbris than ari order of magnitude less than the majdmurii reported 
Cbricentration for other landfills for arsenic; chromiuiii, iron; magnesium, m^g^esb, , 
meroury, potassium, selenium, sodiuni, thallium, alkalinity, chloride, COD, an^ 
nitrogen, TKN, arid sulfate. Organic arid inorganic constituents fpuhd imleaGhate were 
either not detected in the jgroUndWater samples, br for iriorganicrcoriistituents, were 
detected at levels considered representative of riatural groundwater constiUient. 
cbricehtratibris. TTie cbncentratibns of the cbrripburids detected in the leachate are : _• 
jgeneraUy vdthin the attenuation capacity of the underlying soU and. grbundwiater;^ with V 
the understanding'that the attenuation capacity of the Underlying-soil and groundwater 
is finite. ' 

1 . 

: ' c 
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^ Levels ;0f maghesium and c^dum slightly elevated in the leachate probably ^ a 
result bf the lifrie slurry whidh is reported to, have been applied to the Site. This slurry. 

' buffers the waste and leachate^ maintaining a slightly basic pH over most of the Sit€f, 
and acting to irnmpbilize many inprgun^c contaminants before they can inigrate. 
Elevated leyels .of nickel found in the leachate may bp the result of nickel sludges , 
deppsited at the site in thp past. In the mOnitOrihg wellSi however, the hi^est levels of 

^ nickel were detected at an upgradient location, MW-lS: 

Redudng conditions/ are generally present in groundwater at the Site..: TTiis is to be 
. expected, , due to the anaerObic nature of bOth the wedands and the leachate. Soirie 
;. contaiiiinants may be rnore mobile under redudng conditions. This mobility .may, be 
. . offset by the high Orgaiiic matter content of the underlying mid siurounding soils^ which 

; tend to strongly adsorb and immobilize most organic'and many inorganic cOntainmants. 

T^e fm^ and migration, of organic arid ihorganic coiitaminaiits in the subsurface 
, fenvirohment can be affected by a number of chemical and phydcal attenuation , 

: iiiechanisms. These mechanisins may cause a contaminant tp remain in sOlutiOrt 
precipitate Out of solutioUi be adsorbed to a surface, or transforni Or degrade into 

V V another compound. The following discussipn summarizes each of the mechanisms * 
involved. ; 

.6.2.1 Dilution . c 

• ' A non-reactiye spfedes introduced into groundwater ,or surface water will decrease in, 
;,' coiicenttation as it is transported away frotn the source^ This dilution attehuatipn of a 
. chemical is, independent of other chemical mechanisins affecting concentratibn over 

^stance. Noh-reactive spedes such as chloride are affected primanly by dilution. 

6.2i:2 Soiption • ' 
r^ntflifiinants may be adsorbed Or desorbed by organic nrntter and soil, influendng the : 
rate of nii^atioh. Strongly adsorbed contaminants are relatively immobile and tend hot 
to leach or be transported, The amount Of a chemical that will be adsorbed is a 
functipn of chemical composition, the geological matrix, and the hydrOgeocheniical 
.erivironmenti. •; 



COmVVMINANT FATE AND TRAN»ORt 
..Wonfetock Municipal Landffll Scctira 6, PUee 3 

Revisiba: Final . . March 30, m2 

6:2.2.1 Cheimcal Composition 
Inorganic and organic compounds dissolved, in aqueous solutions may tend to adsorb, 
oiito $oIid phases, that the watet contacts. Ilie .amount of an organic compound 
adspfbed by soil mineral' and .orgimic matter is a fUncdon of the comppund sppo&t van 
der. Waals fprces, charge:trahsfef^ ion.exc^ange, and hydrdphPbic bonding.; Inorganic, 
cpmpounds may have miultiple valence states, each, exhibiting diftorent.,adson>tion . 
;behaviPF determined by ;the toliition redox potential- For example, chromium ;is stable 
in the . Gr(HI) state in reducing conditions with adsprptipn ih(7ie^ing. with increasing 
pH, while Gr(yp is mpre stable in strongly oxidizing conditiohs wit adisorptidn 
increasing with decreasing pH. 

6.2:2.2 Geologic Matrix 
Qeoiogictd matrix componente such as hydrous metal pxides (Fe, Mn), amo^hous , 
almninosilicates, layer lattice silicates ([clays)> and prgj^c matter all provide significant^ 
adsptptive. surfaces. These surfaces adsorb contanunaiits through a .pH-dependent 
charge. .. These characteristic are. measured as totm or^gahic. Carbon aiid cation exchange 
capacity. ^ Soils high in silt and day prpvide more surfacd area' atid adsorption sites than . 
a sandy soil, as dPes increased organic matter ,in the aquifer matrix. Orgam 
compounds have a mrong affinity for toil organic I matter (as shown by prgame . : < 
caxbon/water partition coefficient (K) values fpr seinivolatile compounds, etc.) and .; > 
some metals (such as mercury and lead). ' ; 

6.2:2.3 Hvdrogeochemical Environment 
Hydrogeochemicai conditiohs affect how each chemical cpntamihant reacts... 
Adsorption will vary depending on pH and redox (Eh, the energy gained in the transfer 
of 1 Eoimol of electrons from nn budant to H) cohditiphs^ and oh coiiipeting ton species 
preseiit. This is particmarly true of inorgmuc constituents: Decreasing groundwater pH 
generally increases ppsitive charge and favors anion retehtipn, while increasing pH 
:favors catlpn adsorption. Uncomplexed ions tend to be preferentially adsorbed ipyer 
.complexed ions. 
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6.2J BiQdegTada.tion 
Biodegradation may be an important fate melanism for otganic constituents under 

•proper conditions. Tbe mec^^ result in partial or complete;reduction\6f 
cbntaininant cpncentrations, and ttie productibh of microbial cells, water, and caibpn 

' dioxide. Generally, the contaminant , is transformed in the presence of an electron 
acceptor: oj^gCn in, aerobic conditions, and nitrogen, sulfate, or carbon dioxide in 
anaerobic environments. 

;d.2.4: OndatWR^^ . 
Groundwater systems through hydrochemical and biochemical reactions tend towards 
oxygen depletion.and reducing conditions. .This trend is offset bridadon of orgame 
matter catalyzed by microorganisms. The general decrease in dissoived oxygen 
produces ions. This decrease in pH is often offset by the reat^on of the H+ with 
various minerals. When ail dissoived ojqrgen (DO) is consumed (DO generaUy less than 

;0.G5, iing/L), other oxidizing agents are also conisumed, the enyironment. niay 
,; '. .beconie so strongly reducing that organic compounds may undergp anaerobin 

degradatiPn., Fpr this to Occur, the micirporganisms mu$t have su^dent cpnsuinable 
;• material (organic matter), nutrients (nitrogen^ sulfur,' phpsphpriis, sPme metals)^ and 

. climatic sta:bility (temperature). 

. In .grpundwater systems, pH ̂ d Eh are interdependent. Many redox reacdpns proceed 
.: at a slow rate, and may be irreversible. For/example,, the stability of iron solid and 
. solutipn sipecies is strpngly affected by rCdox potential. Fe(II) species would be 

ei^ected to be more stable under reducing conditipns than the Fe(ni) spedes. 

^ ^ V • 
The sblubihty Of metal spedes preserit in the aquifer matiix cpntrols predpi^^^ 

, metd epntaminjmts in groundwater. The thermPdynamic behavior of varioi^ spedes 
. may be used to predict the most stable phase that fbrm m the envirpmhept, The 

. evidence for the existence pf solubility-cPntrollihg solid phases is often indired, such as 
, cpmparisbn bfibh activity products tp sblubiUty products. Hydroxide and carbonate 

solids, stable at neutral to high pH values, Pften,control precipitation rates; For 
- example, precipitation of iron oxides, hydrPxides, and carbonates cphtrols .Fe(n) V 

Concentrations in groundwater, as a fimdipn of pH and redox potential. 

i . 
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. \" ^6.2.i& • VolatiiHi^tiOn 
organic cpntaminarits from the Site thrOugh yolatiUzafi^ i$ dep^ndcint.bn Site 

factors, iiicluding soil porosity, moisture content, nature Of the surface, and climatic 
conditions siich as temperature imd wind speed. Vdlati ^so dependent oh 

, ., cpntaniinant-specific- properties such as, Henry's Law cbnstant and diffusiyity. The 
process involves deSdrption of the cbntaimnant from the soil into the soil water, 
difjEiision through the water, interphase mass transfer between the water and the anr; 
diftoibn out of the soil pores and into the ambient air. 

A compound such as toluerie may potentially volatilize into the soil vapor phase and be_ 
• released ihtb the atmosphere, at a rate determined by the sbil.pbrbsiity, toilubsity bf the " 

soil pathway, effbctive depth of the sbil covery and vegetation present on. the surface. \ , -
Given the Ibw concehtrations of vblatile organics present in .the lea<hate sburce, the . 

•: presence of the landfiU cap, and the vegetation .covering the .Sitey vblatilizatiou not 
: e3^e(ned:tb be a signiticant fate. 

6.?.7:Hydr9lj^is . • •• . '• 
Hydrolysis reactions occur between water and ah ibnic .^ecies in solutiom^ of weak -
acids iand bases hydrolize mid may .affect overtdl attenuation of varibus contamiuwt$. 
kydrolysis rates are pH dependent, and rejactions may be catalyzed by ad^, bases and 
seleded metals.; Hydrolysis may affect concentrations of chlorinated amides, esters,, 
and other similar compounds and may be an important attenuation process at the 
leachate/groundwater ii^ng zoiie where catalysts rmiy be preseht. 

.6:3 POTENTIAL MIGRATION PATHWAYS 

63.1 Groundwater ' 
Grouiidwater provides a primary migratioii, pathway for cbntaniinant transpor^^^^^ 
Leachate i^y percolate into the groundwater, contributing both organic and mbrganic 
contaminants. ..The fatb and migration of these contammahts in the groundwater is 
dtipendbnt on the interrelationship betWeeii site-specitic geolbgical^^ a^^^ chemical 
conditions, and the physicd and chemical properties pf the cbntamihant itsbl£ .Physical 
arid cheriiicai nlechanisms that may affect the fate of'organic coiiipounds include, 
sorption and .bipdegradation. 
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sibrption > From the variety of soii cbmppnehts that can influence rates of adsorption, 
the organic carbon content has beeii shown to be. a priniary factor goyeriimg-the 
adsofptibii of • inany. neutral organic containinants (bison, and Davis 1990, Dfagun 
1988). Hydrophobife compounds fliat dissolve in water will tend to adsorb onto sblid 
phases yrith which "the water comes into contyct. "Die adsorption frequently 
e^ressed by the soil/water partitioning or distribution cbefGcientj K., Tlie distribution 
coefficient K can be estimated as the organic carbon/water distribution coefficient K 

^ m the Total Organic Carbon content ejprqssed as a fraction. The K 
describes the relative affinity of a conipound for soil organic/matter land water, and can 

• "be estimated 

The effect of the aquifer rnatrix on the transport rate .of prgaiuc cheniicals in the, 
saturated zorie can be estimated using the chemicars retardation factor (R). 
retardation factor describes the effect of sorption in decreasing the fate of contarruriaht 

: transport in the liquid phase relative to; a conseryative br nbn-reacitive species (R =' 1). 

The retardation factor is cqlcuiated from ffieK adjusted for aquifer iriatrix Cbnditibns 
bulk deraity P and effective or aquifer, porbsity (n). 

» -.1 . • 

-il • 

R = I + K 

where: •• 
p ; = aquifer bulk.density (g/m^) 
n = effective porosity (uiutless) 
K - distribution cbefficient (unitless) 
k / = (Koc • brganic Carbon fraction) 

Since. ffieK for a Compound is a fenction Of the brganic carbbn content, the adsbiptibn 
of pfganic ;cheniibals in the, aquifer is strongly correlated to the orgamc.f»rbpn content 
(TOC) 0^ the a,quifer maifrix. TOC results for the aquifer matrix were a^^ ^eater fhan 
the analytical; iinear: range of 1.6% (Appendix F-9). TOC values of > 1;6% are .therefore 
estimates,^ TOC percentages may range from less than 1% in a swdy soil, 2-15% in a silt ; 
loani, and up to 3^50% in an, organic soil. A conservative TOC value of 2^0 % is used iii 
the Calc^ation. Bulk demityis estimated at 13 (g/m3)j and-effecnive pbfosiity (W^tbn; 
1991) is taken to be 020 (unitless). 
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ketardation factors calculated for pfganic compounds detected in grbimdwater s^ples 
range frbm 2.8 fbr 1,2-dichlbroethane to 43i9,fbr :chlorbbenzene. VinyL chloride, 
detected in the upper aquifer in weUs I^-4D MW-k has; a R value of 8.4, npieamng' 
vinyl chloride would migrate 8^4 toes slower than the groundwaten With the average 
groundwater yelbcity of 200 ft/yr in the upper aquifer, and a R value of 8.4, vinyl 
chlonde wbuld potentiWly imgrate in the direction of groundwater flow at a rate up to 24 • 
ft/yr. At the location-where it is found, between MW-4 and the creek, the hydraulic, 

vgradient is much lower, so to potential migration rate y/ould . similarly be toeh ldwen 
As indicated in Section 5.4.1.2 and Table 5-5; the potential volume of upper aquifer,, 
groundwater Cbntaiiiing vinyl Chlonde.is estimate^i at 6.6 million g^ons. 

. <• 
1 . 

iBibde^adation - Microbially mediated reductive dechlotoatioh of ehlprintod a^ltoi^s 
and alkenes has been documented in grPundwto^ systems (Bpuwer and McCarty 1983^ 
1983b, ParsPns et al. 1987). Both chlbriiiated etones jind ethen^ iiMergo this 
dechlbrinatibn process. - Tetrachlproethene aiid trichlorpethenb, both dbgr^^^ 
sequentially thrPugh the iPss pf a chlorine atom dichloroethene then vinyl 
chloride (chloroethene). The presence of the bipdegradatiba daughter product .j^yl 
chlpridej but not to pment compbunds, may be due to the long residence time of ^ . 
parent contaminant in to groundwater. 

Biodegradation pf aromatic hydrocarbons, suCh as benzene, toluene, ethyl benzene and . 
j^lehes, has also been docuniented. (Barker et al. 1987, Howard, 1990). investigations ; 
show biodegradation is favored under aerobic conditions present in the vadose zone ̂ d 
at the water table. Microbial attack proceeds via hydrpxylation of the benzene nng 
followed by ring-cleavage, requiring the presence of molecular ojqfgen., Rates of 
biodegradation depend pn the specific compPund and physical and cb^pical 
charncte^tics of to contaminated zPne, particulmly the availability of oJ^gen. Aeto 
degradation half lives range from as little as 2 Weeks to a year.,; AnaCrbbic 
biodegradatiPn may pcGur at considerably slower rates; and appears to require; 
denitri^ng conditions.. Here the nitrate ipn acts as the electron acceptor, allowing 
bacterial gfomh in anaetobic conditions (Mariahan;" 1984). Degradation products; 
include phenols, catechols (hydro^W betones) and cresols , (methyl benzenes), which are . 
then broken fission of to aromatic ring in easily metabolized compounds. 

•I' ' i 
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Ih.oTgaiiics - liiorganic analytes may be affected by dilution, sbrptibn, 

' Gxitiation/reduction, complexatipn, and precipit^ion mechanisms. Although 
: cbnsiderable descriptive and qualitative infbrmatipn is available for some inorgi^c' 
Clements, it is not possible to quantitatively predict adsbiptioh behavior of inprg^c 

. cbnstitiients based on mineralo^ and groundwater composition (Baftelle, 1984). The 
synergistie effect of pH, Eh/complexing ions, mid competing ions on adsorption varies 
between contaminants mid matrix matenals and requires fur^er. stiidy. 

63.2. Surface water 
Siiiface water may be affected by runoff from the land^, leachate Seeping out of the 

, 'landfill, mid leachate impacted groundwater dischmging intp . suiface; wateiS. EecauSe 
the: 'Woodstock Site is heavily yegetaited, surface riinpff is^ hot likely to transport 
contaminants buried under vegetated coveri and coritmhihant cohtributions7fr6m Surface 
runoff would be neglipble, ^achate seeps have been reported on,tile southwestetn and 
nbrtheastehi borders of thie landfill. Groundwater discharges tb the surface water in.^e 
wetlands mound the permetert Of the landfill. 

I Surface-water is present in the excavated ponds nbrth bf the Site/smd in the Kishwaukee 
Creek located along the southwestern edge of the Landfill; Gpntammated surface water, 
in: 

, Surface water directly affected by leachate seeps represents a potential pathway for 
cbntandnaht migratibn. A comparison of cpntaminant concentratiom fbhnd in bpth 

: leachate and surface water samples indicates that any releases from the leachate mei 
^being attenuated or diluted before the bbntanunants reach the creek surface water 

sampiing points SWli and S)V,12., For e^^ple, copper, detected in the leac^>te at a 
concentration of 497-10,800 ug/L (Tabic 8-1), was not detected in the downstifeam ; 
snrfaice water samples (Table 8^5). Zinc, the; pnly compound detected m the river 
surface water samples but hot in the associated background samples (Table 8-6), was 

' fbund at 90-181 lig/L in the liyer surface water samples, wli^e ledchate concentrations 
were 100 times Ihgher/at8,140-185,000 ug/L. 



t 
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sewer is present along the east margin of the Sit6 (See Figure 4-1), the elevatibh of 
Ae sewer line bxcayation is beibw the wa,ter table. The water tabje blevation ranges 
from about 933 to 925 ft, MSL along the, eaisterii edge of the land^;-the b^e Of the 
sewer hne Oxcayation is at app.rqxiinately 9i8 ft, MSL. The presence pf the sewer line 
beneath the' watet table prohibits the sewbr line frOm acting as a preferential path for 
landfill gas imgration. 

6.4 FATE AND MtGRATIOi^ OF SITE CONTAMINANTS 

; 6.4.1 Leachate 
; While the leachate itself is riot considered a pathway, it ,is the primary iripbile source of 
coritainination that rday affect. otheF media. The RI is driven, in part, by'coricerns that v 
nickel, copper, cyanide, and chromium disposed at the $ite may mi^ate ruid pose ri risk. 

\ tb potential receptors. Disposal of liirie slurry from the adjaceht WoodstO^^^ , 
treatment facility may factor hea^y. in the fate and trarispOrt of Aese cOiitj^nan^te ty " 
rmsihg the pH of the slu4jge/slurry mixture in the waste, reducing mpbili^. and thus '. 
trarispprt of Gontamiriants frpin the waste into the leachate. . , 

hfickel Nickel was detected in the leachaite at concentrations ranging firprri 846-15,000 
ug/1. Nickel exists in the +2 valence;,state ..^d. inay form- the coniplexes :Ni(bl^ .arid 

| , ; Ni^eO. Kickel is often highly mobile due. to its ability to corriplex with sbU prganic 
r materials that are soluble/in water under aerobic conditions.. Urider anaerpbic 

cbriditioris which rriay e»st in the landfill and the shallow aqmfer, nickel may erist mits 
. elernehtd form, (valance state of 0). Cations such, as Mg2+ ,?uid niay reduce; 

nickel adsorption through competition for adsorption sites, Under, reducing conditions 
fourid in the leachate, iriillerite (NiS) wOuld be ejpected to precipitate out ofisolutiOii. 
Nidcel cOriceritratioris iri the groundwater range fi^oiri 20^93 ug/L, notably at MWrlS and. . 
MW^7 (30:93 ug/L), and .at MW-8 (25-33 ug/L), located in the area of leachate seeps. 
Surface water sample SW-Ol, also located near a s^eep, contained riickel at Mi ug/L. : 

' Nickel was not detected in the other surface water s^ples. Given its mobile riattire, 
. " ^ is also, considered a naturally Occurring dissolved iriorgamC trace cpmftituen^^ in , 

groundwater,.present at coriceritrations generally le^s than ibO ug/I- (Freeze and Cherry^. • 
^'i979).--• ' • : '' ' • .; V' 
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V Copper - Copper was detected in the leachate at concentrations ranging from 497 -
10,800 ug/U Copper, exists both as Cu(i) and (Ihi(n) species, with the former dominating 

V , .• in reducing conditions. Copper is strongly adsorbed by organic matter and Fe arid Mii-
, ^ oxide,s in. soil at lower, concentrations^. Mechanisms include complexation by'organic . 
, ihatter, adsorption, and ion exchange at higher coriceritrations. At pH values irieasiired 

• in leachate and groundwater sainiples, copper is ei^ected to precipitate out of solution.' 
Copper w^ not detected in the groundwater samples. , . . . ' 

Cyanide - Qranide was detected in the leachate at concentrations ranging from 18-60 
ug/L. Cyaiiide exists in water as HCN, a weak acid. The lime slurry applied to the 
landfill, by inCre^ng the pH, wouid tend to immobilize cyanide. However^ the extent of 
the lime slurry application is not known; therefore the total effect is not knOwn. CN" has 
a strong afiinity for many metal ions, in particular ifon(n)^ forming stable complexes Of : 
iron and cyanide. Cyanide may also form leM stable pomplexes with cadmium, jsilyer, tin, 
2dnc> and lead. This affini^ to form a complex with metal^ is pH'-dependent, and is • 
favored at high pH values. Cyanide was detected in groundwater sample at 18^ 
ug/^ during the first round of sampiirig only, 

Chromium - Chromium was detected in the leachate at a concentratipn range of 86-1400 , 
ug/l. Chromiuni exists as Cr(in) and its hydrolysis products under reducing and;, 
.moderately oxidizing conditions, and as .Gr(VI) under strongly bxidizihg. conditions; V 

• Under She conditions, Cr(in) is expected to be the more stable species, Cr(ni)_is 
strongly adsorbed by soil minerals through adsorption ^d ion dxqhahge. This adsorption 
increases Svith increasing pH. Chromium was not detected in the groundwater, samples, . 

I^ad r' L^ad was detected in the leachate at conceritratioris ranging from 150 to 18,000 
ug/L. L«ad occurs in the Pb+.2 state in groundwaters and ihay form carbonate, . 
hydroxide, and phosphate cpmpouhds,. with solubnity deOroaSirig witii. increasing, pH. . 
Lead is strohgiy adsorbed on soil organic matter and clay. Lead waS. nOt detected in the , 
groundwater samples. Concentrations in the sediment s^pl'es ranged from 11.3 to 109 
mg/i^ within the' expected range, of 2-200 mg/Kg for riatufal soils. Lead was detected 

I ' ' . • > 
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Bis(2-ethylhei7l)lihthalate - This phthalate was detected in one groundwater S£m:iple: at, 
SiO ug/L TTiis compound wa$ detected in the surface wate^ field blank at the ssme 
concentratidh so it is proliably not representative.of grouhdwatdr at the Site, Phthalates 
^e used ais plasticizing agents, and are a common labdratpiy contamihaht, possibly 
intfoduced into the sample e^act. via plastic tubing, gloves, etc. Phthalates have been 
suggested ^ a possible hatur^ product in . pl^ts and ani^ (Howard, 1990); al^^ ^ 
to what extent , this occurs in nature is not weU kndwri. Phthalates are. expected to. exist • 
primmly in the adsorbed'soil phase, but may also be present in the aqueous leachate.. 
and groundwater phases. Based on their organic carbon coefficients, &cy are expe^ed 
to adsorb onto organic matter and be immobile in both, soil and ^oundwater 
enviroiments. Biodegradation under aerobic conditions would likely have a Ipng half- ' 
life. Biodegradation is not expected in anaerobic cOhditiohs found at the Site. . 
Hydrolysis is alsonot be eiq)ected to be a de^adation pathway for ,phtiialateA 

, ... . . 
cyanide - Cyanide was detected at MW^SD at 13 ug/lTh Round 2, only.; Under-bas^ 

, conditions, cyanide is expected to complex with,a variety of . metals,' iron. 
Althpugh cyanp-metallic complexes may: be hibbile under reducmg :conditions;^^anide 
was hot detected in the upper aquifer ^ample^ or in MW-2D, the other lower aquifer 
sainpliiig point. ' • 

•M.3 Surface w^ter . 
- .Iron was identified in the. surface vrater samples at apprpxdmately 30,006 ug/L in the 
. sainple of the leachate seep in the wetland (SW-1), and at less than 1,200 ug/L in (he 

V -Samples from Kishvraukee Creek. IrPn exists both as Fe^), and Fe(ni) under aqueous 
. conditiohs at the Site; with Fe(II) dominating undef reducing conditions. Iron 

ebncentrations are contrplled by precipitation/dissolution reactions, and tend to 
\ preciptatpupon exposure to aerobic conditions. .Lsad .was detected (4.6 ug/l) in SW-l, -

in the lea<^ate seep, but was not detected in the creek water samples. 

J • 
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: 6.4.4; Sydimems . v 
TTie fbUbwing ebmpdunds were detected in sediment samples: 

. Toluene - Tbluene, ari aromatic hydrocarbon, was detected in die se(hment samples at 
\ , eoneehdations of 3-92 Toluene i$ subject to bibdegradatibn in aerobic conditions, 

' and adsorption to organic matter. Biode^ada;tibn iis expected to proceed very slbwly in ; 
• anaerobic conditions, but quicldy in aerated moviiig water found in Kishwaukee Creek. 

Bis(2-ethylhexyl)phthalate r ^ Phthalates, present a ra;nge of bd-UOO ug/kg in the 
sediments, wbuid be eimected to . exist pnniarily in the adsorbed soil phase. ~ Based on 
their organic carbbn coefficients, they would be expected to be immobile in both soil an 
aqueous ehvirbnments. Bibdegradation, while possible under aerobic condilions, would 

; likely have a long half:life. Biodegradatioh would .hot be expected imahaerbbi^^^ 
Conditions found at rhe Site. Hydrolysis woiild also not be ejected to be a de^adation 

, pamway for phthalates. Phthalhtes are plastidring agents, and are a conuhpn labora,tb^ 
' , , contaminant, possibly introduced into the sample extract via plastic tubing, ̂ bves, etc. 

Copper -^ . Cbpper Was detected in the sediment at 10;7-!il44 mg^kg^ siihilm to the natural 
soil, cbncehtration range. Cbpper eidsts both, as Cu(I) ̂ d Cu(n) ̂ edes, with the fbrmer 
Hhfhinating in reducing conditibiiSv Copper is strongly adsorbed by organic matter and 
Fe and Mn-bxides in soil at low concentrations, and is not directed to be mdbil®. 
Mechanisms include complexatibn by organic matter, adsoiptibn, mid, ibh exchange .at 

. higher concentrations'. 

" Seieninm - Selenium, detected in the sediments at a rmige of 1.7 to 2.9 ihg/kg, is a 
rhultiyialent element and may exist m-aqueous enyironmehts in -2; +4, and +6 vjilerice 
states. Se(iy) and Se(Vl) me adsorbed by soils under addie conditions. ^The presem^^ 
bf competing ions in the surface iyater may affect adsbrptiori fmps by utilmng ava^^ 

, exchange sites; .Because selenium was not detected in the surface water bir groundWater, 
sediment concentratioiis in the range of natural soil'concentfatiohs are likely 

. representative bf the natur^ sediment compbsition. 
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Ziiiic;^ Zinc was detected in the sediments at 46-8061. mg/kg. Zinc exists in the +2 
valence state and niay fo^ the complexes Zn(pH), ZnCQ, and ZnSiO. Zinc is believed 
to be less mobile than nickel and lead; but more mobile than cadmium. Zinc is adsorbed 
by aluiiunum, iron, and magnesium oxides more strongly than cadmium, nickel, and 
.manganese,-

' Cli]rpmlUm > Chromium was detected in the sediment samples at cohcentr^^^ ranging 
• from 8.9 to 41.4 mg/kg. Concentrations were highest at SD-3 and SP-4, nejur wietland 

Except in stron;^y reducing conditions, chromium (III) is expected to be the 
dominant spedes. Chromium (III) is strongly adsorbed by soil land sediment minerals 

, through absorption and ion exchange, and is not expected to.migrate subsfahtially. 
Chromium was not detected in the surface water or groundwater samples. 

Nickel - Nickel was detected in the sediment samples at concentpatiohs ranging froih 9.7. 
to ,107 img/kg, above, the cohcentration found in the background sediment samples. 

/Nickel is often highly mobile due to its ability to complex yrfth soluble orgahic inatter. 
. Nickel was detected in sediments collected hear areas identifted as leachate seeps. 

^; , 6,4,5 Air ; • 
. Vblatijie 'organic compounds having sufficiently high vapor pressures and .wjater 

• ;s61ubihties may Voiatiiize fr^ the leachate. m the soil vapor ph^e.. Potential pathways 
of migratiori for the soil vapor phase ihclude emission to the atmosphere >na Vertical 

; migration out Of the" landfill, adsorption onto the solid phase, or dissolntiod into, 
; groundwater/Equilibrium between the soil vapor add leachate phase is expected to 

follow a Henry's law relationship for dilute solutions; BEXXs^^ chlorpbenzene, 
. chloroethane^ 1,2,4-trimethyl benzene, and 4-ethyltolUene were all detected in die 
landfiil gas, and are expected to follow the aboye pathway mechanisms. Potentisd lahdftll 
gas nugration is summaifred in Section 6.3.4, 

1 • .. 
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SECTION? 

EederM and State Applicable or Relevant arid Appropriate Requirements (ARARs) were 
- identified for potential reriiedial altematives at thd Woodstock Muiiiapal Lapdfill Site. 

, - : The purpose for identifying ARARs prior to the beginnirig of the. Feasibility Study is to 
allow the identification of thoise ARARs where current data requifemerits me! lackulg.! 
This would allow the persons coriducting the RI/FS the opportuiiity to fill these 
requireriients and to address relevant issues. The ARARs which may be pertirient tb the 

•WcJodstock Site me presented in the following sections. The list ofpotehti^: reriiediaJ 
.alternatives (Table 7-1) was 

It is jifij the purpose of this seetiori to surest a particular remedial aiteraatiye, biit bitiy to. 
identify poteiitial ARARS for each of &e generic remedij^ aJtbrnatfyes whicfyniay be f^^^ 
to be appropriate as a result of the Feasibility Study. 

One of the primary pbiectives of the Reiriedial Investigatipri at the W^bodstock Site wds to . 
geherate suffiderit data fpr the development of a Feasibility Study. It is the purpPseof the 
Feasibility-Study to further evaluate alternatives fPr &e appropriate extent of remedial 
action, tf aiy,; to achieve; or CPrriplyywth ARARs, standaTdSj Uritita,tipris, criteria or goals 
and/pr to prevent or mitigate the migration^ release, or threatened release of hazardous' 
subst£uices,-pollutarils Pf contamnants froiri &e Woodstock Site. 

•V. 

7.1 QVERvmw : 
Natioiiai^ CPntingency Pian (NGP) revisions (1985 iaiid 1990) require selected remedies tp 
att^ br exceed ARARs. Tn additiori,. the NGP requires cPnsideratioh of other pertirient 
Federal criteria, advisories, and guidance, as well as State; standardsi Jn 1986, the 
gripe^nd .Amendments a^ Reauthorization Act (SARA) Section i21(d) coditied arid 
e39^ded the ARARs concept, . Under Section 121(d)(2)(A) of SARA, remedial actions 
must jhtam'a level or standard Of control , which attains any standard, reqiiirementi criteria, . 

I 
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1 Where cbmplianedwith; the ARAR is technically impractical . 

• Where an alternative remedial action will attain the eqmvEdeht standard of 
. performsmee of the ARAR 

• For State, requirements^ where the State has not consistentiy appllM the State 
, requirement hi sinuiar circurnstiances" 

• For Section 104 remedial actions, where compliance wth the .ARAR will not 
ptdvide a balance between protecting public.health, welfare, and the 
environment at the Site with the availability of Suiperfiind riiphey for response at 
other sites (Mnd-balancing) / . 

SARA Section 12i(e) states that np Federal, State, or local, permit shall be required for 
the portion of any remedial aiction cPnductfed entirely onsite. Onsite is defined to 
include the reaJ extent of contaminatiori and suitable area^ in very close pronmity to 
the contamination necessary for iniplementation of the resppiise action: This exeihption 
only applies tp the aidrQinistrative requiremeiite of &e permit. Oi^ite actions imu^t still 

\ 

nr limitatinn. under iany Federal.envirprimental law, including but not limited to, the Toidc 
. Shbstances Coritrpl Art^ the Safe Drinking; Watjer Act, the Gleaii Air ;A<it, Ae Clean Water: 

A<n, the Marine PrpteCtibn, Research and Smictuaries Ac^ and the Solid Waste Disposal 
, , , Act, which are deterniined to be legally applicable pr.relevant and appropriate. 

SARA also requires remedial actions to achieve a level or standard of Cphtrpl which attains, 
any promulgated standard, reqUiremeiit, criteria, or ImutatiPn under a State ehvironmerital 
Pr fadhty sitmg law that is. inore stringent than,any Federal ,standard reqUireinent, OT^^ 
or liinitation and is legally applicable or relevant arid appropria^te. -

. - ^' SAFA Sectipn ^l(d)(4) of SAi^ provides for waivers of ARARs uhdPr six (6) di^^ ;' 

. • Where the remedial action is an interim measure and.where the final'r 
will attain the ARAR upon its completiprt ' 

• Where cPmpliarice. vrith the ARAR will result in a greater risk to human healtb ; 
, and ^e environnient thtm pther options \ , 
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SiibstaiitiVe requirements pertmri directly to artiom or condidons ,m the envdroninent. ; . 
Heialthi- or risk-based restrictions (e.g., MCLs), technolo^-based requirements (e,g>, 
iriciherator standards), and location restriction (e.g., wetlands) are examp)es of ^ 
siubst^tive requirements. ' . v. 

Admimstrative requirements are those mechanisms that facilitate-the implementation of 
the= substantive requirements. of a statute or regulation. These include approval and 
issuance of permits, as well as reporting, and recprdkeeping requirements. 

1.2 DEFINITION OF ARARS AND TBCS 
The NCP. identifies two categories of remedial action requirements: 

-•. ARARs . • . 

• Other criteria, advisories, guidance, and proposed standards To-Be-Considered 
(TBCs) 

An ARAR can be either "iapplicable" or "reley^t and appropriate" to a remedial aCtibm 
Applicable requirements are those cleianup standards, standards of iEontrol, and other: 
^bstantive environmental proteCtipn requirementSj criteria, or liiiutations, promulgated . 
under Federjal Or State law which are legtily applicable at the Site. These requirements 
specifically address, a hazardous substance, pollutant, contaminant, remedial .action, . 
location, or ofiier circumstance at a site. 

Relevant and appropriate requirements are those , clean-np;'standards, standards of. 
control, or other substantive environmental protection requiremehts, criteria, Pr, 
limitations promulgated under Federal or State law which are not applicable to; 
chciimstances at a site, but do address problems or situations suffidently sinmhr to those 
encountered at the site: and are apjpropriate for use at the Site.. 
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TB^ are other Federal and State criteria, aidvisories, guidance, and proposed stwdards 
that are not legally binding, but may provide useiful information or redommended 
procedures.. For example, TOCs may be used to-set clean-iip levels where no AELAJls 
exist for a particular rituation, or eristing ARA^ do not ensure protectiveness. TBCs'^ 
generaUy fallvrithin four (4) rategories: 

' ' • , ' ' I • • ' • . 

. • Health effects information 

: • Technical information 

. "• Policy • • 

Prbposed.niles and regulations 

7.3 rosN 
, Fedleral and State ARARis were identified based .on the liist of pbtential remedia,! 

alternatives for the Woodstock Site. The preliminary list of remedi^ alterhaitiyes is 
^ presented in Table 7-1. A sununaiy of potential ARARs with reispect to these;alte^tiyes 

^ is presented in Table 1-2. These alternatives will be eyaluated, further in die Feasibility" 
• ;• Study.'. . 

^e ARARs are divided into three (3) categories, as defined in the revised Nfe , 

r , • Chemical-specific requirements 

• Location-specific requirements 

• Action-specific requirements 

,Chemical-Specific i^lARs are usually health- or risk-based requirements often ejq)ressed 
as numerical values, which when applied to site-specific conditions establish the acceptable 

; amount of a chemical that may be found in, or disch^ged to^ the mnbient' environment. ^ 
Currently,, there, are only a limited number of chenucjJispncific requirementsV" 1^ 
spedfic ARARS are requirements which place restrictions either on the concenti'atipn'.of 

. hazardous substances or the conduct of activities solely! because they are in'specific 
locations (i.e., wetlands, floodplains, historic places, etc.), Action-specific ARARs: are ; 

. usually technolo©rT or actiyityrbased requirements Which are tri^ered by the :pa;^CTtiaf 
reme^al activities that are selected to accomplish a remedy (i;e., capping," incineration,^^t^ 

;stripping,.etc.)^ y'• • 
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ispecijQc, Ibcatiop specific, artion specific ARARi and TBCs are\presented; 
and discussed individually 

73:1 di^cal^Specific-ARARs . . " 
Ghenucai spedfie ARARs include Sto^ and federal requirenienls regulating ̂ ^c^^ 
levels in various medial THe chemical specific ARARs are impoftanf in deyelbping 
remedial objectives that coihply with regulatoiy requirements or guid^ce i^as appropriate). 
Ciiemicals detected at the "VVoodstock Site were used as the basis for identification of 

vAt-l Air ^ V • • \ 
niinbis Administrative Code Title 35 (Title 35) Parts 201 ;thr6ugh;2l7 proyide tlie stat^ 

N • ARARs for air emisdons; from aur pollution control eq^mpment. TTie state regulatibm axe : 
: designed to prevent violations of the Federal National Ambient Air Qu^ty Standards 

(NAAOS) for sulfur dofflde, particulate matter, carbon mpnofflde/ pione^ nitrogen dib^ 
; : add lead. Entissions firom Imiddrgas fiares or air strippbrs would be regiiided under tMs 

-J code. As these sources are not ,specific|tily exempt underPart.201, these sources may need 
to meet air emission ARARs. the generic uise of organic material regulatipi^ cpnti^ed iti" 
Title 35 Section 21^30^ emissions of photpchemicblly reactive inatend 
VpiCs) to lesis than 8 pounds/hf, is a potential chemical specific air emission ARAR fot 
tii®se operationii.; ^ VOC emissions exceed 8 pourids/hr, contxpls •inay;%^ , 

, ,reduce the emissions, by 85%. Allowable VQC emissions, howeyer; are ^pically 
; ,; deterriiihed pn a casedy-ease basis by the lEPA-^ 0 

^ .. V 733.2 prpundwater. • 
/ Maximum cbhcentratiPh limits. (MCLs) and non-refp dddmum concentiatiPn limit goals 
/ : (MCLGs),' d^ Drinking Water Act (SDWA) are typically used as 

groundwater . ARARs. tliese Values are summarized in Table 74 for tii® cPutaniinants 
detected in the groundwater and leachate at de WPpdstpek Site, OrPuhdwater,,quality 

1 standards promulgated under 35 Illinois AdnunistratiVe Code Part 620, GrPundwater 
puadity, also.represent groundwater ARARS. .These values are alsp surpuarized in 

' •3; V 
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S^te of nimpis has not developed specific clesuiup levds fpr soils. Cleanup levels are 
- ! determined on a site by sitp basis and relate to drihldhg water standards, soil type, and 

background conceritratidhs. 

7.3.2 Chemical Specific TBCS . 
A summary of potential TOCs is presented in Table 7-3. Proposed Resource Conservation 
and Recovery Act (RCRA) Corrective Action levels for Appeiidix yill hazardous 
constituents presented in the,July 27, 1990 Federal Register (proposed RCRA Correction ' 
Action Rule) have been included as TBCs. Propped RCRA Corrective Action levels can , 
bemused tp determine tile poteiitial need for further investigatioh and/or remedial action at 
RCRA treatment. Storage, and disposal facilities (TSDFs). T^ese yalues\ h^ 
included as TBCs since they are based on U.S. EPA toxicity data and hunimi: exposure 

'• scenarios. ' , • 

Table 7-4 includes prpposed RCRA corrective action leVels for cOhtamiriants deflected iri 
. thAgrOundwaterand leachate at the Woodstock Site. • l.i 

' 7.3.3 Location Specific ARARS 
We'tra:nd areas, have been identified at the Woodstock,Site (see Fi^re 4-2). .'Th 
regdatoiry rOquirempnts of Section 404 (Dredge arid Fill) of the Clean ;Water Act and.. 
Section 10 of the River and Harbors Act are potential ARARs: likewise,' potential 
ARARs relating to the impact or maniagement of floddplains (jExeciitive Order 1198S 
Floodptam Mariagernent, 33 209 - Navigation and Navigable Waters^^d . Se<^oris 
.1008 and 4004 -RCI^, Criteria for Classification of Solid Waste Disposal Facilitiies) may 

/ be ARARs since Kishwaukee Creek flows by the Site. 

; 7:3.AActioh Specific ARARs 
. Action specific ARARS are regulatory re'quirernents defining acceptablie treatment and 

dispbsjd.procedures for the paifticxilar actions.presented in the, alternatives. The primary 
; ; actions considered in the alternatives are containment, landfill gas controls, ground^ter 

and/or leaehate extractibh, and wastewater treatment discharge to surface water or 
• publicafiy owned treatrhent works (POTW). 
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Aitbough the Woodstock Site is not an operating landfillv ARARs for easting lafid^llk ; 
may be relevant. Solid waste activities for existing landfills (contaiifiment, g^ controls, , 
and leacbate extraction) have been reflated by the'Dliiiois SbUd apd Special W^te 
M^agement Regulations (Title 35 HI. Adm- Code Part. 807). Section 807.305 requires' 
the final cover to consist of two feet of, cbmpacted soil;.' Closure must: be accomplished .. 
according to the approved closure plan in a manner that minimizes the need for fu^er 
liiaihtehaiice and manages any further release to groundwateri surface water or thb 
atmosphere to protect human health and the environment. 

New solid waste regulations, Title 33 111. Adm- Code, Parts 81Q through 815 have, beep 
recently passed ̂ Illinois'Pollution Control Board, August 17,199Q). Part 811.establishes 
standards' for new solid waste landfills for location, drainage control, landfill gas juid 
leacbate cbntfol, groundwater quality, final cbvpr and post-closure care. Part 814 .defines 

40 CFR 131 and Title 35 Part 304 presents U;?. EPA and the State of minois wat^^^ 
. ' quality criteria, respectively. Water quality criteria are often uspd by pernntting-

Agencies in the -establishment of effluent criteria for wastewater treatment operations. 
. V Applicable \rater quality criteria would have to be met if '^oundwater treatnient system 

' V . effluent is discharged to Kishwaukee Creek. 

: AFlAi^ for point source discharges of wastfewater to surface waters are provided by the 
/ Naficinal Pollutant Disch'aige Eliminatiori System Permit Regulations (40 CFR ipart 122) 

. : and.the Illinois Water Pollution Control Rules (Title 35 IlL Adm..Code Parte 301-3Q9). , 

. EjEfiuent discharges to the sewer system would be covered by . U.S.. EPA pretreatinent 
V regulations cohtained in 40 CFR Part 403, Staie of Illinois regulations cpntained ih; 

.niinbis Administrative Code 35 Subpart C, Parts 307 and 3lO and: City of Woodstock 
: POTW regulations. Wastewater discharged to a PQTW system must not harm the' 

system,; pa^ through the system untreated, or result in contaminated sewage sludge. 

. > • 
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, as they 
re^te to the poteiitial construction of a 
surface discharge of treated effluent to Kishwiaukee Creek is a ARAR^ 

threshold limits values (TLVs) are potential ARARs pertaining to on-site wprker 
exposures to airborne contamiriahts. 
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SECTIONS 
^^^XTi7'¥ii¥c<*r' i'cei?ccii 

: ; I^QDUCTiQN • ; 
: Sejitipn 300:430 of the National Oil and Contingency Plan (40 G)^ 1990) states that the 
, purpose" of the ferhedial process for a contarninated site is tp . implement rbiniedies that 

: reduce, control,, or eliminate risks to human health ^d the eiivironment. liTie mjmdatc of 
the Superfiind p^rogram iS to protect human health and the enviromhent ifrom Ciiitent and 
poteiitial substance .releases, ^ enforced ill the NCP. ; , 

Under CERCLA and the Superfiind process, a baiseUne risk assessment-is the vehicle or 
tool usCd to ev^iiate the potential threats to public health and the enyirOnmeiit from afsite 
in the absence of any remedial aetioii. It identifies and characterizes the toxicolo^cd 
characteristics of the contammants of conCCrh, the potential exposure pathways, th^ • 
potential hiiinan and eiivironinental receptors, and the potential health impact site may 

. pose, The iOformation obtained through risk aSsessirient is used to assist iii the ev^uati6n ̂ . 
Of possible remedial measures to reduce risk at a site. 

This baseline risk assessment addresses the potential risks associated wifti the Woodstock . 
Municip^ I^dfill Site (site) under the "no-action" altematiyei- The njD^art^^^ ;• 
assumes.that lio corrective actions will take place and no restrictions will be placed on . 
future use of the site. 

. The baseline risk assessment for "the site was perforined\eohsistent;with.^^^^^^^^^ 
{ ' /^sessment Guidance for Superfund (RAGS, U.S. EPA. 1989b). In addition, guidance , , 

recommended in ^^GS fpr conducting specific parts of the; nsk assessment were used, to : 
die extent practicable. > 

8.1,1 Qrg^zatioir 
The baselhie risk assessihent is Organized-into the following sections: 

. Toxicity Assessment 
Exposure Assessment 
Risk Characterization 

.Jiy 
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Identification of Cheimeals of Potenti^ CbrtQern - This component consists of a re\iew of'" . . 
the data collected during the remedial" invesfi'gation at the site in wew of data validity, 
chenfical cphceritratiohs, media in which the chemicals haVe beeh detefctedj fiequency' of v , 
(Chemical,detection, the toxic properties of the chemicak, the physic^ prpperties 'of each ' 
chemical as they relate to fate and migration potential; and the conditions of potential " 
eiqiosure to identified human receptors. ,, 

Toxicity Assessment T The toxicity assessment is a . deterniinatiph of the quahtitative and . 
qualitative relationship between the magnitude of exposure to chemicals of potential' , 
concern: at the-site and the pirobability of occurrehce of adverse health effects ifroni that 

. exposure. 

Exposure Assessment - This element of the baseline risk assessment ideiltifies populations 
ppt(Bntially exposed to site contaminatipn and evaluated the potential magnitude and / 
duration of their e^ 

•; Risk Ghafacterization - This final element integrates the tPxicological infprmalipn for the ; . 
; chemicals of potential concern with pptential exppsiife cpnsidieratiom to amye at an 

. estimate of public health risk.; , ; 

8.1.2 General Assumptions and Uncertaihtv ̂ sociated-with the Baseline Risk^Se^^ 
.'The risk assessment prpceM incorporates numerpus assumpfions and;uncertainties,: T^^ , 

. general approach , to this uncertainty is to use conservative assumptipns In estimatm^ 
chemical expPsures so that the cancer risks and noricancer health hazards Vstimated. 
represent an upper-bound.. Thus, calculated risk estimates are not tp be Construed to 
necessarily represent actual risla. Proper interpretatiPn of health risk yadues requires 

ihthe risk calculations. - • 

. "^liie risk- assessment uses hypothetical scenarios and conservative assumptions to quantify, .. 
pPtential risks for. current and future land uses wMch may or may' not reflect actual-ns^ 
Fpr instance in the risk assessment it is assumed that chenucar concentrations in^ t^ • ' .. . 

, area do npt change over time. This is unlikely because bibdegfadatipn, yolatilization^, 
transpprt and other physical, chemical and biplbgical prbcesses will lilcely diminlsli 

. chemical coriCentratipns over time.. Therefore, the estimated risiks in thiis report may ; . 
ch^ge (i.e., decrease) according to the fate and transport of chemicals. 
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A baseline risk assessment based on tJ.S. EPA j^dance dotuments, is required to make \ 
the foUowing assumptions to estimate health risks: 

• No corrective actions will take place. 

•' No groundwater use ffestrictions Svill be apjplied. 

• There is the potential for future development of the site. 

The reader shpuld be aware that these assumptions dramatically affect the , exposure;; 
' scenarios (e.g., residential development versus commerdal development) selected for a 

rite, and the media (e.g., soil, groundwater, air, etc.) to which persons will be assumed to be 
exposed. TTiiS has a profound impact on the magnitude of the resultant risk estiniates: 
determined; In the particular case of this site, which is owned by the City of Woodstoclq. 
incorporation of the above assumptions did not appear appropriate^ The City bias by virtue,. 
of its charter the responsibility to provide for the health and welfare Of its citizens. To this; 

, end, the City currently has institutional controls in place to protect public health, and i -
welfare. It should be recognized thOiigh, that within the baseline risk assessment, these • 
institutional controls were not taken into account when cricu^ting health risld. 

How do these assumptions impact the baseline risk assessment for the Wdodrioek Site? A^ . 
a result of these assumptions, residential development.of the Site is included as a pptentiri , 
exposure scenario even though the potential for this to occur is iriinimal, becausevthe City 
of Wbodstock has put restrictions pn the property's use which prohibits residenri^^ 
developiUent On-site. The foUovdng are the institutional controls which the City curtently . 
has in place to deter residential development. 

City of Woodstock Resolution No; 635 (see Appendix S) which restrirts any type Of 
residential use, structure, of wells, (other than monitoring wells) Of ituiy tana rtOin 
being located Or , fconsthicted On die site. The resoiutiOn has been recorded with 
the McHenry County Recorder of Deeds and therefore this, restriction is now a 
peipetual covenant runhiUg With the land. 

City Of Woodstock ZOning Restfictions - the site has an underlying zoning 
designation of RliS (30,000 sq ft sin^e-family lots)^ but is subject to Special Use 
Perinit which restricts its use to a miunidpal park. 

City of Woodstock Wetland Development Ordinance (see Appendix S). This 
ordinmiee prohibits fiUing tyietlahds within the Qty limits .without permission and 
appropriate permits. If filling is appfOved at least 1.5 tinies the acreagb of, 
wetlands destroyed miist be created by the developer. 
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Other regulatory and practical considerations which would limit residential site ^ 
, development include: 

, • Wetland and Alternation/Development Restrictions associated with Section"4b4 of ^ 
the Clean Waiter Act. and U.S. EPA Regional- Water- t^a^ty;Plian^ fhie 
wetland, areas aidjacent to the site are, currently . delineated- in the -Niatipnal . 

' Wetlands Inventory Mapping proCTaih, arid any residential developmeht .plans 10^^ 
the wetlaiid would alriibst Certain^ be, rejected by both the Corps arid EPA.; Thus,. - . ' 
resideritiai. developriierit adjacent to the landfill but within the site limits, is: 
controlled % these restri^iori regulations.' ' 

• The unstable nature, of the fill area whidh would necessitate special construction ; 
retirements. 

In addition, people were assuriied to consume groundwat a? leachate) drawii from 
• beneath the-Site,"even thougri groundwater use restrictions exist to prevent, this from ; . 
' oecurnng. Even if the above noted restrictions were not in place, the astmption that. 
, people would consume leachate as drinking water is urilikely for the fpllowing re^ons:' . 

• It is not reasonable to assume that a person would willingly injgest leachate otse it; 
for batihing or copidng, given its appearance and odor. 

• if a private well were installed -within the landfill boundary, it is .reasoriable to" ; 
ejqiect the well would be screeiied below the depth of-the leachate. ihe average, ; 
screen depth for all priyate wells identified m the Rl/FS is apprOxiriiately 185 ft; • , 
with'allbutbneweliscreeiiedmthelo>yera^^ . 

Also, yrith respect to contannnarit conceiitrations, pajticularly to the use of leachate as a " 
grbimdwater source the foUpwing must be considered. . ^ ' 

Because of dilrition and attenuation factors it is hot reafonable to assume 
groundwater .cOnCeritratipns will increase to the level Of the ihaxirnUiri 
coricentratipiis fotirid in the leachate. The laridfill is unlined, , Constructed directly 
on the origiharground surface; the landfill cover is locally discOntinubuS. -Fill, 
operations were ebnducted between 1935 ahd 1975. Leachate contairiinaiit. 
concentrations, which are mOst likely decreaisirig at this time, would have to 
sigiiificantly increase in order for siriiilar concentratioris to exist iii grouiidwater 

Chemical i^d physical differences between the leachate environriierit.and^^^^^^^ Of 
foe grouridwater Would significaiitly afreet contamiriant Cpriceiitratipns. Many 
anaWtes have sigriificantly difrerent ,s,plubilities under coriditibiis found in the 
leachate/Waste erivirOhirient when cOnipared to the CTpuridwater/aquifer iriatrix 

; envirphihent The cpneehtratipns pf prganic matter ipurid in the leachate wpuld 
hpt be present m the grOuhdwater. 
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8.2 IDETmFTCATldN OF CHEMICALS OF POTENTIAL CONCERN 
The identification of chemicals of potential concern at the site involved a number of steps. V, : 

: These steps, as outlined in the guidance, have been used to arrive at a list of chemicals df 
,, potentid concern which were subsequehfiy evaluated in the baselihe risk assessment. 

8.2.1 Ohemical ^alvsis- of Site Media 
After eyaiuatihg the quality/validity of data obtained ftom the perfotniing: Contract 

: l^bpratory Program (GLF) laboratories, numerous chemicals were deterinined to be _ 
^.present in various media at the sitie. Target Compound List (TCL);volatUes.were detected,, 

in various media.as were TCL seniivOlatileSj tentatively identified compounds (TliG) hnd -
. . Target Analyte list (T^) metals. Tables 8-1 through 8-liZ present the chemic^S deteipted' 

' in the designated niedia at-the site along with their'respectiye miniiiiuiai, maximum^ and 1.. 
arithmetic average coricentrations, and frequency of detection. 

The chemibal ahalyses of samples, were perfprmed through the CLP and have been 
evaluated as tP their usability in accordance with U.S. EPA guidance; for; y^d 

, organic and inOfgianic aiiialj^es. of envirphmehtd samples (lj,$. EPA, 1988ajb), ;Data used 
• in the present risk assesisment include unqualified data and data which represent estirnated v 

. quantities (qualified J); Positive dete<^ of chemicals were included for cbn$ideratioh . ^ 
the risk assessment, with the exception Of unusable datai Unusable data,is flagged with a /, 

. .yalidatiOn qualifier of "R". For a description of the evaluation of 'data ^uabty; refer to 
' Appendix F o^ ; -

8.2.2 Development of a Set of Chemical Data and Information for Use in the Risk 
' : Assessment ^ 
. • Til,e foUPwirig describe the rationale , for .selection or exclusion of identified chemicds in 

the data set as chemicals of potentid concern for fimher eVaiuation in the;risk , 
The prPcesis of identifying Chemicals pf potential concern and which samples tp include in ,: , 

- the evzQuation, is an integrated procedure. 

^ The purpose pf selecting chemicals of potential COncern fpr the risk assessment is to 
identify those cheihicals. present at the site mPst likely to be of concern tp humian. health, 
and the enviromnent. The selection process is also performed to eliminate fyOm the risk: 
^sessment those chemicals that sue associated with sampling or labpraipry artifacts, and . ' 

. those chemicals existing at or belPw natutally occurring levels at. the site. In this risk 
assessment, chemicals pf potential concern have been selected based On an an^^is, pf the 

, data, and a highly conservative protocol. 
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It is impdrtarit to note tjiat the selection of ,a. chemipal as a chemral of potentia^^ 
does hot necessarily indicate that it poses a probleih. TTie selection of a chemical bniy 
indicates a heed to evsQuate that chemical in the risk assessment jprOeess. Also, becatise the 
selection process is conservative in its nature, there. is a high probability that some :pf the 
chemicals retdned for evaluation in the. risk asisfessmbnt are not even site-related. 

As suggested in RAGS, chemicals that exhibit the following characteristics are to bp 
included in a set of chemical data and information for use in the baselihe risk assPssment: 

• Positively detected in. at least one CLP sample ,in a giyen medium. Positively 
detected chemicals include both unqualified results and results qualified as 

. estimated, but with known identitief(J^qualified TCL data); 

Determined to be preseiit at the site and not due' to cpntamihatioh introduced 
during sampling or analysis; : ' 

Determined to.be the result of chemical reieases from the site and not natural 
backgrouhd levels; 

• Tentatively identified compounds associated with the site; and 

• Transforniation products of chemicals demoiistrated to be prespht. . 

The above criteria were applied to each of the media defined earlier and for aU cheniica^^ 
positively detected at the Site. To assess whether or not a detected cheimcal yas due to 
cpntaniination introduced during sampling and analysis, method and; field blan|b were 
analyzPd iii a manner sinulur to investigative samples collected fiom die site, rmd the blank 
results were used, in the data validatiph Of the inve$tiga;tive samples. Positively detert^ 
chemicals hot associated with field pr laboratory, contamination,, or detPrinined to be 
unusable for other reasom during data validation, were further screened to deteraiine 
whetiier .they were of wPre not site-related. 

Gohtaminaht Concentrations; in pPterttially site-affected samples were compared with 
.contaminant concentrations detected in baCkgrpund samples tp deterinine if a ChemiCal is 
associated with the site. The follovring is, a sunuriafy of the samples hised to repfesPht 
'background.conditions for each medium. 
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Medium 

Groundwater 

Leaehate 

Kishwaukee Creek 
Surface Water 

Wetlands Surface Water 

Kishwaukee Greek Sediment 

Wetlands Sediment/Soil 

Surface Soils 

Satuiples Representing Background! •:. 

MWOID, MWOIS, MW06P; :M^y06S 
Tabl^S^y. •• 

Background Groiindwateri Samples (MWOIP, 
M^IS, MWd6D, MW06S) 

SWIO (see table 8-6) V 

Kishwaukee Creek Background Surface Water: 
Sarnple (SWIOy 

SD10(see:T^e8-9) 

SD13, SD14, SP15, SD16 (see; Table 8-11 j : 

Background Wetlands Sediment/Soil Sahsples . 
(SDI5, SD14, SDlSj and Spi6) / 

' d ' V-

The following describes the rationale for elimihating cpmppunds ,from further , 
. Gpnsideratipn as cheniicals of pPtential conceiribasedpnfeackground ICyels,. 

Naturally occurrihg CPncentrations of inorganics (inetals) present in a rnatrbr .cah be 
determined by collecting samples outside the affected area, ,or by combarispu^^^ 
presenteb' jn literature; JFor sediments^ soils, ;groundwaterv leachates;^d 5t^c^^^ 
Concentrations of mdividui contaminants were compared to'concentratk)ris of bac^^ , 
Samples from the same Or sirhilar matrix^ The maHtnum cPntaimriant, cpncentrati^^^ 
used/ ^ntaminarits were cPhsidered.for eUri^ahPP if the ma»murn :site conceiiiratiPh -
was less than two tiihes the maximum backj^ouiidcohcPiitrationi "-' . ; • 

In the case of soil samples collected at Woodstock, no background samples were cPUected. ; , 
Instead, backgrouiid :wetland sedipieht san^les were used. iTiis apprpaeli:is rej^pnable . 
;bccause the backgrptind sediment samples anally represent wetMd: soils, as .opposed fo/ 
true sediments deposited in surface water. As such, they, provide a clpse approximadon tp, 
actual background soil concentrations near the site. 

Some metals are haturally present at high concentrations in a medium (e;g.; alununum^^^^ 
spUs sediments) or-are considered essential nutrients and nohtPnc (iie., calciuin, irPii,. • 

•^magnesiu^ pdt^srum and sodium); and thus, were elibdhated front further^c ; 
as chemicals of potential coricem., . V 

1. Background is lieBiicd m saniplek collected in, areas not knowii pr.antidpated to^affected 
" fn i^w^nt-l^ltBrouiid co^htrations of analytes. ̂ aljte coi^ntrations may reflect either natural or anmopogenic 

background 
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Ghemicds of potenti^ concern, because they were cphsidered hbritoxic, or not elevated 
abpye backgrppnd concentrations. 

Surface gpil? 
Aluminum 
Arsenic 
Calcium 
Cobalt 
Iron 
Lead 

I Ma^esium 
Manganese 
Potassium , 
Selenium . 
Sodiuih 
Vanadium 

Wetland Sedintpnts 
Alummum 
Arsenic 
Barium 
Cialcium 
Iron 
Lead 

Creek Sediments 
Aluminum 
Arsenic' 
Bariuin : 

' Calcium , 
Iron 
Lead 

Wetland Surface Water 
Galdum ; 
Iron 
Magnesium 

Creek: Surface Water . 
:: Aluminum 

, Barium 
, Calcium , 

' • • Iron • 

Magnesium 

Groundwater 

l^achate 

Aluminum 
Bariuih 
Calciiim 
Iron 
Magnesium 

AlnTniniirh 
Calcium 
Iron 

Potassiiiin 
Sodium 
Vanadium 

Magnesium 
Manganese 
Potassium 
Selenium 
Sodium 

Potassium 
Sodium 

Magiieduni 
Manganese 
Pptassium 
Sodiuin 

Manganese 
Nickel . 
Potassium 
Sodium 
Zinc 

M^i^esiuin 
Potai^iuin 
Sodium 

' t • " • 
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Iii addition to positively idehtifiecl cothpounds detected in investigative samples, tentatively. 
> identified: Conipdunds '(TIC;) were £I1S6 detected in some samples. Bascd/on whether' 
; , appear to be site related Or not, they should be, considered as possible xheinicals of , 
; potential concern. Very few (i.e., less than 30) TTGs were detected in any one mediupi it ;. 

; the site; in leachate, 14 tentatively identified volatile orginic; ahalytes (HyOA) and 11 . / 
. tentatively identified semivdlatile Organic analytfes (llSOA). were detected. TJie majority 

of the TIVOA were alkyl benzene compounds detected.at eoneentrations less than JSO, 
; ; ug/L. The TISOA consisted mainly of alcohols, carboj^lic adds, and substituted beniene; 

conipbunds. The maximuni concentration of a; TISOA was 24 ug/L., These TIGs may be , , . 
related to the degradation of munidpal or industrial waste.. 

Twenty "nSOA were detected in .sedirnent samples. With the exception Of a carbpxylic acid . - • 
(hex^edioic acid, mono (2-ethyl)), there was no match between the flCs in leachate. mid 
the TICs in sediment. The cbhcentratioii of the carboxylic acid was much higher in -

.. sediment than in leachate, indicating that leachate was probably not the soiirCe bf ̂ s TIG. . ) 
The majority of the TiGs in se be naturally occumhg (e.g., E) and ; ; : 

. assodated with the degradmion of plant and animirn matter, rather than site .actiyitm^^^ ' . 

• A single TIC (i.e., ethane, l,l-o:tybis) was detected in groundwater, but it was not detected 
' in other media. • " • .. 

Consistent with RAGS, TICs detected, in sediment and groundwater were hot included as . 
. chemicals of potential Cbncern for quahtitative risk assessment becausethey did not appear 

to be site related. Although TICs detected in leachate ire likely to have resulted from 
, waste degradation, ihey were detected at low concentrations and are represented by one or 

. more structurally similar chemicals detected at. higher ubncentratapns in leachate. These 
TICs were , not quiantitatiyely addressed in this assessinent, becausfe toxidty inforihatibn is . 

. , hot available for them. The uncertainty associated with-the inabihty to qumititate risk fpr 
these TTGs is disciisied in the uncertainty section (Section 8.5.4). Because leachate TXQ . 

: may be site related, they are considered Chenaicals of potential cbncern. . 

As a result of the selection process, many chemicals detected a:t the rite; were included in \ 
the risk assessment as chemicals of potential concern, l^cauise they , werp determined lb 
potentially .related to past site activities. The final list of Chemicals of potential concern ; 
selected based on the five selection Criteria discussed previously, me presented by medium , . • 
in table 8-i3. .- • : •. 
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8.SEXPQSIJREASSESSMENT yj 
: exposure assessment is performed to identify actual and potential pathway? by 

.huihaii closure to contaminated site media might pc^r. The assessment considers; factors 
siuch as the physicjil location of contaminated areas, the type of contanimatipnj.aiid the. 

. populations which may come into contact with these areas, Exposure pathways are 
idehtifieid for two Site land use scenarios: 1) pathways based on land use practices as ftey 
currently exist ^d 2). potential pathways based oh land use changes which may OCpur in the 

; Jhiture and result in ad^^ • 

Both current and fiituro pathways which represent possible exposures were then quantified 
„ in order to estimate the ma^tude of dafiy contaminant exposure a population may incur. 

To accomplish this, aissumptiqnS pertaining to the ejcposed-pPpulatipn were rnade such as . 
. - the nature pf the .individuals (as child vs. adult),:^the rate of contact with the cpntaininated. 

medium (e.g., adult cpnsunies 2 liters of Water daily), and the len^h of tinie &e cs^osure 
likely tp pccur (e.g., years lifetime). These population variables are then integrated wth / 
chemical concentration data to calculate-a level pf e3q)osure (pr dose). : 

. 8.3.1 Exposure Setting ••y..;.- ;y 
• 8;3a,lI^cati6npfSh^ . ... 

near the southern boundary pf the Gity pf Woodstpck in McHe 
County, Illinois. The site is located sputh of Davis Road ahd spu^west Pf Ae . intersection j -
brU.S; Route 14 and Illinois Route 47 (Figure 1-1). Qvil rectangular coordinates for the - ; 
site are the northeast quarter of Section 17, Township 44 North, Range' 7 East. A 
wastewater treatment plant operated by the Cify of Woodstock is located south of the site, 
and Kishwaukee Creek flows hear the southwest border of the landfilL 

. 8:3.1.2 Fhvsical Setting 
Refer to Section 4! 1 for a detailed discussion of the physical setting of the site," 

•8.3.1.3 Location of Wells Used For Potable Water , J / 
ibe majority of the private wells in the immediate site vicinity which are used for drin^g 
water purposes are located to the north of the site or upgradient wthih the groundwater 
flow system. Businesses located adjacent to and east of the site are provided with water 
from a thunicipal water supply well located 1.5 .miles upgradient of the site. .The 
Woodstock Sportman's Club, located directly dpwi^adient of the site, does not have a 



I 

' Remedial Im«stigatk>nRepoit ' Baseline Risk'Assessment 
/W<x)dstdctMiB^Iahffm S^n8,ftrtj2 
Revision; Final March:30,1992 

water supply well. It is evident from the available information that priyiate. ddpW^^ 
; wells are not located vwthin appiroximateiy 2;800 ft dowhi^adient of the site. 

". ' ' ' I 

; ^e site has animderlying TO of RIS (30,000 sq. ft. single-t^imily 1^^^^ ; -
i$ subject to a Sjpecial use Pennit which reistricts its use to a municip^ pmH* The Gity had 

, plaimed, for many years, to develop, the site as a pasave recreational area. Preserving the < 
site in a natural condition remisiins the only planned use of the majority of the site. Tlie v 
Cily would, however, like to establish a recycling/co-c6niposting operation on a small(3 to 
SacreipareelinthesQutheasterhcornerofthesite. ... 

To minimize the risk of persons living oh the site, the Woodstock Gity Council has adopted 
a resolution creating a deed restriction which prohibits any:-type of wells (other than , 
monitoring wells) as well as any residential Use or structure from cv^er being Ipcatied pnr^t^^ 
site. Tho resolution has been recorded with the McHenry County'Recorder of Ceeds and, ; 
therefore, this restriction is,now a perpetual covenant'lunning with thu lan4^ (^^ 

• .AppendixS):, ' 

The northern limit of the landQU is bordered by Da^s Road. This road is the frontUge V 
road for the U.Si Highway 14. bypass around Woodstock, Vac^t property be^een'Ae. : 
frontage road and U.S. Highway 14 is zoned Local Manufacturing and Research (i.e,j Ml^ 
Currently, the Dorr Township garage, aiid a single family residence are locdted upgrudient 
of the site to the west of,this vacant lot. To the northwest of this vacant lot-are tbree single " 
family dweliings situated along the northeast side pf the frontage road* The property 
between the eastern border of the site and Route 47 is also zoned Ml.-

To the south of the site is the Gity of Woodstock , sewage treatment plant. Like the site,: this ." 
property is zoned RlS. The sewage treatment plant is composed of waste segregation and : 

. clarification unite, and a, retention pond for treated water. .The treated water is. discharged 
to kishwaukee Greek just after the creek channel hends to the;e.ast.2uid 'be©i)s 'tb^^^fl^ 
along the southern .edge of the containment benn of the fetentjPn pphd,. Tp the sPuth of , 
this portion of KishWaukee Greek is, farm land; To the southwest of the creek is the ; 
WoPdstock SpPitshian's Qub. This facility includes a iclub house .and shooting range., 
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^.general, eiqjosiire may occur when contamiiuints migrate from the site to ah exposure 
, point (i.e., a location where receptors can coine mtb contact with cohtai^ants) or when a 

receptor' comes into direct cipntact with waste or contaminated tnedia at the site;. An 
: e^osure pathway is complete (i.e.; exposufe occurs) if there is a way for the rCceptor tp -
t^e in contaminants through ingestion, ihhalation; bir dermal absbrption of contaminated 

, ihedia or waste. Only pathways considered to be complete are to be evaluated in a risk , 
'/assessment.' 

8.3.3 Contaminant Sources ^ v , -' -
As a result of waste, disposal practices at the site, sources Of potential cbntamuiant /release • -

, were considered to exist aS: 

v Buried wastes; 

• Waste constituents that haye been released arid sorbed to soil/sediment in the 
saturated zone or soil in the unsaturated zone; and 

' • Waste constituents'that have been released that occupy spil/sediriient; pore space . 
in the saturated zbne pr soil pore space in the urisaturated zbhe, 

8.3.4 rontaminant Migration ' ^ \ - : 
. T>e distribution of cheinicajis associated with on-site waste disposal indicate some;^;, ,. 
; migratibn dirough ehvirbmhental media is occurring. The rate iand de^ee of ruination of ' y 

site contaminants will be determined by physical coriditipns at the site; and .the mherenf > 

Because the mechanism of release and transport of a chemical are; important eleriients in 
an ejgjbsure padiway, the physic^ arid chemical properties of each chetnicai were used to 
approxiiriate its general behayior in the, envirpnmerit. The .physical and chemical: " 
properties of the chemicais: of potential concern have been obtained from the literature as . 
appropriate, and approximated, .if,necessary for use in, risk assessment. A'list Of these , 
properties for the chemicals of potential concern is pfpvided in Table 8-14. 

Potential mechanisnais for contaminant release at the site include: 

• Leaching of contariuiumts into the groundwater arid downj^adierit migratipn; 

• Vblatilizatiori of subsurface and surface contaminants from the -site to the simbierit. 
air of cbniSned spaces (e.g.; basements); y 
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• Generation of furtive (dusts from exposed soil afe^; ; 

• Groimdwater .discharge to nearby wetlands; and ; • . • 

, Surface runoff of cbnteminahts from the site. , ^ 

Sections 5 and 6 of the RI Report contains irifdrmatioh regarding contaminant distribution^ 
and the fate and migration of chemicals at the site^ respeetiyely. Eaich ofthese mechanisms ^^ 
for contaminant release at the site,are discussed in Section 6. 

' T^ie pbtentM exposure pathways at the site were based on the potential cpritaMnant; : . , 
nugration pathways and the site setting. Theise potential exposure pathways were ey^uated' 
to deterinirie whether they are complete or have the potential to be complete in the'futiire. 
Guitent iise of the site and adjacent land and pbtential future land uses were considered in . 

• theanalysis. 

. Current land use of the site and surrounding area,was based primarily bn iitidrmation 
gathered during site visits. Other sources of^ information that assisted in this evaluation , ' 

•; iiicluded zoiung inaps, census.irifbnnation a,nd aerial photogra^^ After definipg the v. ; / 
current laiid use at the s a detenninatioii Of hummi actiritiies and behavibfjd pa,tten^ 

• . was-made. This Approach was based on "common seiise" and not on amy specitic data 
. sources, but rather'on a general understanding of the t^es of aetiyities that ihay b^ , 

; ;V • ' . a^^ ' 

- Several potential exposure pathways were assunied tb exist under the current Wd ^ 
V seenario. These exposure p'^athWays are sumh^arized below by pbteiitiairy exposed ^ 
, p^ 

' y Qff^iteResidents^ ' -^ ^ 

• Iiihaiation; of VOC eMssions released from the ;fill areas due tojactive limdfiil gas , 
generation. ' . - • 

IMC scenaik) aie chancteiiz^in thie came maniwr: 
. .1 ' ' ' • . • • •. 
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Older GHiidreh jPlaving (TrespassinpVQh-^ 

halation of VOC emissions fele^ed &om the fill aireas due to active laiidfill gas 
•.generation.. . 

Incidental i^estion of, and derinal contact with, contaminated-wetland and. 
5'CSe " • Kishwaukee Greek sediments.; 

• Incidehtial ingestion of,, and dermal contact with, cOntaimnated Surface i^ter froui 
wetlands and^shwaukee Creek. . ^ ' -

• Incidental ingestion of, and dermal contact with,, contaminated surface spils. ̂  - . 

• Physical haz^ds while plajdng on debris piles on-site (qualitative .assessinent). -

Off-Site Residents/TrespassersYOlder Children^! , 
Actual exposures occufrihg to off-site residents and trespassers is upknown, but is 

, considered to be low. Veiy^feW (i.e., 4) hbifnes a^e located withipa shprt distahce (< 2 city • 
blocks) from the site. Each of these homes is located tdong Davis Roadi, ^e site; is fenced . 
along Davis Road and adjacent to the sewage treatment plant, which mimmize . 
triaMc to the site. The site is not, completely' fenced, and therefore^ site access via foot is • 
-pdssible. 

Tfespiassers are likely to be older children (ages ;7-:16) living in the area; Tliese. older . 
children ire .likely,to be more explorative than adidte and may be ej^Jdrted to -• 
cohtact with cpntaminated on-site media more . Often than adults. Also, older children ; . ; 

;would be expected to spend,much more time.at hoine or onTsite playjrig (trespassing)and 
exerting themselves physically .w;liich could pbssiijly increase there inthke ,Of p^iculiar ;. 
media (i.e., air,and dust). Exposure to contamina,te,d media hhdef current land use: , 
conditiohs focuses on older children as i reaspnabje ejqibsed stibgrpup ''of ̂  : i 
•The following , sections discuss'the potential for closure to older children though spet^^ 
ehvirbnmental media based on current Imid use conditions. • 

A behavior wMch has been observed at the site is recireatipnai use of the propeity; ̂ nring 
winter ,mPhths for snowmpbiling. However, there is an extremely stoall pptenti^ for these' 

3.Tiespa»er - this individual is, defined as an older child ag^ 7rl6; a cluld, is refeited to in the EPA Supplemental'GuidaM,.iu' 
. . beL^ between the a^ of 1.^. the lO^-year penod to define ah oideir.dhild (agjes 7-16) .was eonsideied reasonable to-represent tte' 
. population and eaqxisure duration of a site trespasser. With the ex^tibh of body.weight (40'kg .- older child,'701^ - adult),, the same 

exposure charaderistics as adults (assumpitibns) have been applied to determine daily intakes (e;g.i soil ihgesfidh nte cf lOO .m^day). 

r' 
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• 

• aquifer private wells were also sampled (see Figure 2-2 for locatibns of private wells)i The . 
closest private weUs in the gener^ direction of groundwater flow ^e located along Dean / 

. , Street; approximately , 2800 ft southwest of the s|te. iBased on the ipcalized extent of . . 
groundSyater^ contamination, site contamination would not be expected to impact^ these 

?. private wells. Based on the age pf die landfill, ahd groundwater flow patterns, iV is.not 
. anticipated that groundwater contamination-^11 e^end any further to the south in the 
. funire. Therefore, under current land use condition^, human exposure to groundwater is , 

not anticipated, 

;. Pptcnti^^^ to VQCS in Airihignt Ajr ' 
Geftaiii aireas in the fill are generating methane gas which contains low levels of VQCs; • 

' The mesthane gas is prPdUced by microbial degradation of the waste under anaerobic \ 
• conditions beneath fhC CQvpr material. To a'certain degree, the.cpver niaterial retmns the. . 

.. methahe in the, landfill, but as gas is produced, -a positive pressure is produced in -the ; 
landfill relative to a,tmospheric pressure. This pressure ^adient causes the release of gas ; 

. . to the atmosphere at a rate substantially greater than that which would be expected based -
> on simple diffusion. As the gas is released to the apibient, air, VOCs in the gas are aisp 

released. The gas and VOCs released are^diluted aS^ey are c^ downwdd ofthe Site.; 

\ The VdC landfill gas results (measurements of landfill gasvconstituents "were, niade a^ 
leaphate head wells) were used to model potehtiai air concentrations of VQCs aS a result of ; / 
landfill gas releases (for details see Appendix N). The 'cohcentration pf- yOGs -^^^ 
approximately .10 meters from the active atea of landffil gas {irpductipp was used to 
estimate on-site and off-site exposure point , concentrations , of VOGSs to off^site resident-
and trespassers (children). Refer to Tables I>12 and L>l f6r the spedipc assuh^^ 
in assessing levels of air e:q)QSure for off-site residents ;and trespasseis, respectively. 

Potential Explosive Hazards bf Landfill Gas 'S.--'' 
There is evidence that the fill areas are'still pfoducing methane g^^ Measurements of - = 
landfiU gas has been inade directly bn-site frbm leachate head wells. Gpncentfa^ gas 
detected bh-site are well below the lowest cbncentratibh qf methane gas that cpuld produce 

. . an. explosive hazards Meihane gas is measured as a percentage of &e lowest cQncehnation 
. of gas which cbuld produce an explosion if sufficieiit p?fygen and ah ignition spiirce are 

; present. :This value is defined as the .Lower Explosive Limit (LEL).. . T^ 
eoncentratioh of gas detected, in fill pore spaces on-site was 33%, ,approxiniately,^3 tifnes 
lower tiian an ej^losive level of gas (refer to Sertion,3.1.5; Methane Gas Survey),. 
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It is also appiarent, based on the specific characteristics of the Woodstock I-andfill (e>g., -
age, 'size) thiat landfill gas generation is pn a decline (see Appendix P)> Based on the age of : ; 
the methane prbduction witiiin the next 10 years is expected to decrei^e siubstimtiaily. 

• For thesfe reasons, explosive le^ls of landfill gas are not expected to'pose a health thfeiat , 
cmrentiy or mtiie.fut^^ • '' Y 

Potential %p6sure to Contaminants Via Fugitive Dust . 
The potential for cphtaniinants to be released to air via fugitive dust generation iS ript- ; 
e^ec^ed to occur. The rite is vegetated except for piles of demolition debris at ffie suifiace ; 

: which would not.be subject to wind erosion. As suggested by Cowherd (1985), fugitive du^^^ . . v 
due to wind erbrioh Swll not occur if the site is appreciably vegetated. 

Vehicular traffic Over earthen roads can produce sUbstahtial levels of fughiVe dUsts^ . ' 
Although defined vehicle paths were obseiVed on-site, the majority bf these patiis are > , 
vegetated.. The site is closed to vehiculiar traffic under current land use conditions. llocked , ; 
gates at the np^ and south ends of the landfill limit acCess to vehid^ The north 
end bf the rite is fenced and thickly vegetated with mature trees. To the east, wetlhnds or 

; private coi^erdal prope^ provide a barrier to vehi^lju access to,the site. To the south, •; 
; vehicular access to the site is restricted by ,,a fence, the sewage treatment plant ret^^ 

ppud, and Ae Kishwaukee Creek wetlands.': To the westj vehiCiilar, access to the site is • 
restricted by the IQshwaukee Creek channel. Signs'are posted at the perimeter of the site " 

"• whichstiate: '' , • • . ^ .'•••• 

• WARNING.; • • • • 
' . ' Ibis Area Contains 

• . Hazardous liiaterials 
NO TRESPASSING 

It is ;not kno^ whether all-terfain vehicles pr motorcycles access the site, but based on site 
: access restrictions, such access is anticipated to be minimiri, It is known that snbwmobiles: 

access the site, but diist generation woitid not bcdir when the Site is snpw^covered: For 
^these reasons, currehtiy substantial fugitive dust emisriom me not ejected to occur. 

to the future, if access restrictions were eliminated under current land uto conditions, the 
potential exists for vehicular traffic on-site. The frequenty of a vehicle, traveimg ph-sito is 
ejected to be low. Combined with the vegetated cbudition of most of the vehicle paths, 
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the ppteritial for substantial dust generatw was assiiped to be low, aiid was not 
;eb^,ide^^ 

•" Potential Exposure Via Dirert Soil Contact 
Surface soils were analyzed for seinivolatile organics, and rnetals dtiring the W. These data 
Were used to estiriiatC levels of exposure that adolesceht chiidren may in if they trespass 
on-site/ It was considered re^pnable to assume that adolescent children may use the site ; 
as a play area. During play activities, it was assumed that children would cohta.ct soili arid 
mcidentally ingest small quantities of soil. Refer to Jables L-2 arid L-3 for trie Specific 
assumptions used in assessing levels of soil e3q)osure for trespassers under current lafid use 

. conditions. 

Potential Exposure Via Contact with Wetlands Surface. Water and Sediments 
"Wetlands are located pifiinarily on the easri west, arid south sides of Uie site. Potential.. 
,ieachate seeps have; been observed draining into the wefiands/td the soutriWest an^ , 
ribrtheast of the fill area.. Indications of .ieaehate seepage can,be seen in ^ese-areas. 
Sediriients,and vegetation, are stained iwith irpn br . possibly phosphate preripitate: that has 
bceiirred as the reduced leachate oxidized near the poirit of discharge in the wetlands. The. 
chemical analysis of. wetlarid surface; water arid sediinerit :reyealed riietal. cbncentrafions . 
which were elevated in comparison to backgrorind sediment and surface water, samples . 
indicating the presence of cpntariiination. , / ^ 

To assess the health, risks associated with coritaminatipn detected in ̂ surface water and 
sediirients, adolescents were assumed to play (trespass^ on-site arid becprrie exposed to 
these media on a; regular basis. Exposure was assumed to be plausible trirpu^ mtidental 

; ingestion and dermal coiitact. Refer to Tabiles 1^6) 1^7, I^iO, arid Lrl.i for the specific 
assuinptions used in assessirig trespasser exposure to wetlands siiiface water and sediinerit. ; 

PoteritiM Exposure. Via CQntact^withKishwaukeeCfeek Surface -
The I^hwriukee Qeek flows? along the southwest prbperty. bounda^ of the ate. There is,, 
file potential for miration of sedimerits and sprfacb water froin the wefiririds adjacept t^^ 
site into the creek. The, chemicd analysis of creek surface water mid sedupent reyejded 
irietal cpriceiitrations which Were elevated in comparisori to backgrptind, sediriient arid 
surface water samples indicating possible landfill impacts on these-media.. The levels P^ 
CbntariririatiPri were lower in Ihe creek as compared to the wetlarids. . ' ; : 

.J.. . 
' -J 

,1 
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:TQ assess the health risks associated with coh'tamination detected in Kishwaidcee &eek 
surface water and sediixients/adolescentis:were assumed to play (trespass) on-site and-
beepme exposed to these inedia on a regular basis. Exposure was assumed to be piauable 
through incidiental ingestipn and dermal cpntaGt. Refer to Tables I>4, L^5; I>8, and.I>9 for ;. 
tbe specafic assumptions used in 'assessing the risks to trcspasser;exposiure to Kishwa^ 
Xreek surface; water and sediment. " ^ 

Eotentid ̂ osure to Plants and Game , * . 
Under current land Use, the is not anticipated to be used, for Rowing crops 
hunting. The surface terrain of .the site would inhibit the pbssibihty for fanmng to. occur. . 
The she has some piles pf debris, assorted scrap metal, wetlands, uheyen tertain, and trees ' 

Kcbyerihg a laxge portion of the . sh^^ Although there was evidence of ydld gaMe^s^^ 
the area (eig:, deer tracks), it is not antidpated that the site would be Used as; a hunting 

. . groiin^, because the property is part of the City of WoodstbcL > 

Qame species (i.e.,.-deer) haye been pbsetyed moving on .'and off ^e IandfiU.> >^ , 
inpst land adjacent to the; site is within the City limits, there are lands whieh are outside the 
Oty limits to the southwest. Gaihe which have a portioh ofthdr home; range within th^ 
limits of fee site could be hunted. Game spedes.whife hdmahs typiddly htintfe t^^ 
of fee. site are herbivores (e.g., deer, grouse, turkeys, rabbits, squirfels, phe -

•. . r bbbwhite quail). Based oil the coricentratiohs qf analytes deteded m V 
. . sediments, and fee low bioaccumulation potehti^ for these analytes; in plant material, .• , 

contamination of game species would not be expeded to bccuty For t^ re^bu, ar^^ 
: V hunters would" npt be. expected to be exposed to cpnt^nauts if they cohsiime fee game • . 

• whife has crossed the site- In addition, area hunters tne considered tb be comprised of .a / 
small user grbup who do not rely qn hunting game as feeif primary source pf food, r ; -• 

Waterfowl species may . visit the site on a season^ basis during imj^atioiis, fed for th^ 
, ' reason would npt be expected to be ejqiosed tb mediarat fee site for lo^ periods.: The . . ^ 

. ievel Of bioacaimulation is dependent on fee length of chemical eiqipsure^ Therefore^ • 
amount oif chemical potentially accumulated by waterfowl would be small.: .In addition, 

V' , most chemicals of potential conceru in fee wetlfeds fee semivolatiles fedmetalS which dp . 
. not tend to effidently bioaccumulate in avian species. Also, the amount-pffeailable 

. habitat for waterfowl is. limited on-site,, therefore, waterfowl populatibiis may nbt support; 
;; Waterf^ 
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The following is a discussion of the potential future lahd use of the sitej and the^ 
aidjacent to the site, as well as the reasonable mwmdly ei^osed populations Which wiU . 
utilize these areas. 

: Future On-Site Development 
Development of the Site ̂  a Park ^ ' V , 
Based oh the past and potential fiiture, plans tp use the site as a park and; restriction 
prohibiting other fonhs of development, it was assumed that the site would be developed. ̂  
a park. The park was assumed to consist of a prairie restofatipn area pn the .main fill afea,^^: , 
which wpuld incorporate hiking and running trails. Wetiiarids adjacent to the £iU Jhca wpuld ' 
be left intact as would the Kishwaukee Creek stream bed. It was .assumed that;no , 
structures would be erected on-site. 

Ariotlier potential use for the site, consistent with the use Of tiie site as a municipai park 
would be a fe^cling/co-compbsitrng operation. This envisioned tp be present omsite 
hn a small (3 to 5 acre) parcel in the southeastern zone of the sitfe, near the wastewater 
treatment facility. Risks associated yidth this operation .will be addra qualitatively in , 
Comparison to quantitative risk estimates for park usiefs. It would be antidpated t^at leve^^^^^' 
of exposure for persons associated with the rescycling/co-^comppsting operation Would be 
Ipwef than for park ushrs. This comparison will be elaborated upon irt liiter sections of this .: 

'assessment. : • • 

Dpypldprnent of Rpsidencp? On-site 
; Although the site would be more suitably used as a park due to existing City dee^ 
.restrictions prohibiting the building, of styuctures oiiTsite, as discussed earlier, such 
institutional controls have not been considered in this baseline risk asse|smenti Therefore, 
the risk ^spciated with reridential development,have, also been includod. 

It should; be noted that for each of these on-site deyelopinent scenaripis (park or ; 
r residential), a construction phase would pecur. The cbnstrudion phase w^ not evaluated^ 
Construction is generally short in duratipn^ and althpugh specific, cohstru^pn activities 
(e.g.j,excayating and grading) may increase the leyel of. exposure from a specific pathway 

. ,(i.e., air) for a brief period, the duration of contaminant ejposure'amd asspdated health 
risks for construction workers was considered to be less than , for peirsons tyhO may occupy 
the site for long periods of time after constinctioii is complete. . \ 

'.f 
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:; Fi^reCffiSiteDeveiopment -
;: :V B^ed pii current patterns of land use, it was considered unlikely that furAer residential' , 

' . development would .occur udjaceht to the site/ To the north, sparse residential ; 
, develiopment has occurred, biit the presence of U.S Hi^way 14 (i.e., .a four-iahe hi^Way) 

, and commercial development along this road ihake .it unlikely that further tesideiitial 
development will occur. To the east are extensive wetlands which wouidTinut off-^^^^ 
deveiopment in this direction. To the south of the site, the land has beeii developed as a 
wastewater treatment plant, and space for further develpphient adjacent to the site fe not. 
available. To the west and southwest are extensive 
Creek: Based on the federal and City , of Woodstock restrictions hnutiiig filling of wetiiuids, 
development adjacent to Kishwaukee Creek is unlikely; , 

Southwest of the wetlands, the land is zoned a^ciiltufiadi A single fanuly re^dence may;be 
allowed on a agricultural parcel of land, but development of a residehiial subdivision woiild 
not. ZOiuhg restrictioiis liinit the number pf homes to one per IdO. nCTes Of agrieultural. - -
j^d/ . Tlierefore, although residential development iiiay ; Occur off-site in a, soudiwesterly' ,/ 

' . chrection, the deiisity pf development would be spari^i . . : v' 

Therefore, for the purpose pf this, assessiheiit, itwas iassurhed the west 
. of iQshwaukee Creek near the site may be developed in theifuture.. TMs risk ^esshieht :. 

considers that on this adjaceiit dOWngradieht properly a residence- could be devdoped in . 
• Ihefuture.. .•. . ' 

A.pdrtion of this area is butside the City liinits, and therefore, municipal water and sewer: / 
; would not necessarily have to be brought tp this area .if a residence was built. K 
: assuthed the residents wpuld,use a private well as a drinlphg water spurce, ahd a §eptic:^^'^^^^/ , 

. system for sewage disposd. Furthermore, it was assurned a pdrtiori bf the pfoper^ of this 
residence adjoined the: creek, but was left in its present state. . 

•'Fotential Exposure Pafliwavs of Concern Under Fpp^fe^^^dTJse Co^^ ^ ; v . 
The fpllpwing, are exposure padiwayS that are considered to be of potehtiaii concern for 

- each future receptbr grbup uhder potehtial fofore lahd-u$e cohditiOhs. FOllbVring^ 
future Itod-use pathways: considered in the Risk AssesSnaent. • .- ^ ' 

r •' 
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^ : Irihkation of VQC.emissioris released frolri the fill areis to ambient 
; . . V-; \ active landM / . ; ^ 

and Kishwaukee Greek. 

^y. / KshwaukeeGreek.;.. \ -

• : Ingestion Of;leachate as groundwater: - ' '. \ 

assessment). : 

• , Inh^ation of VOC emissions released from the fill areas tb jmbient air due to 
laiidffll gas generation 

• Inhalation of VOC emissions released from tW fill , areas to indobr air due t6 -
••l.:':landfillgasgeneratibh. ' ./'• v.. 

Ingestion and dermal contact with le.aqhate as^^oundwater, 

Incidental ingestion of 
and Kishwaukee Greek. 

Pennal contact wth < 
Kishwaulree Greek, 

.1. 

Ingestion of vegetables j^own. at home: ' 

• Possible physical hazards a$so,dated with managed debris on-site (quaiitative;. 
assessment).-• 

Off-Site Residents fOff-Sitie Future Laiid Use^ -

while bathing. 

inhalation of V6c emissions released firom the fill areas to amhieht due tb 
landfill gas generation. . .. 

inhalatipn of fugitive diist generated during construction on-site (qualitatiye V 
assessment).;-. 
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• Inddeidtjd ingestionof contaniinated surface water and sediment from Kishwaukee . , 
•Creek.- • 

, • Dermal contact with contaminated surface water and sediment from Kshwaiikee • 
Q-eek- •. -'••• V;".' " • • ' ' - • ' • • • " 

In addition to the exposu^s that exist for each: population as described abdye, it is X 
:. X probable that a park user nmyako be an off-site resident. Ibus, while pathways have beeri , ' 

cpmliined for each individual population, populations could also be combined, as . 
appropriate (e.g., off-site resident ah^ park user) to evaluate the maximum,eiiposure of a;;;. 

; population that is reasonably expected to occur at the. site. The fplloj^ng sectipns .discuss 
. : the potential for human exppsure based on potential future land .use conditions fpr park : 

, users and omsite residents, and off-site residents tp each mediuni. ; 

ParkUijers ' _ • 
^ . Mential Exppsurig Through Grounfaater Use 
• ' ; . tinder potential future site cond^^^^ it was assunied for putpose of this assessment that a X 

- , shallow drinlung water weltwould be installed through the landffll. tp ^irvice the park. ; 
. Refer to Table I>46 for tbe eippsure calculate, health risls a^^ % 

• • wth cpnsuniption of ieachate as ground 

V PotentialEi^PsurotoVOCsin^ • 
' M mentibned previously, the, landfill is generating methane gas cont^nated Mth . 

. it was assumed ihat park useis may be exposed to VOCs released to the amM^ • 
' . quantify potential, risla for^ population, it was assumed that for each dfy a perepfyused 

the park, tbnt thelength Of an average stfy at the pmk would be 4 hours'(U.S. EPA Reg?^^^^^^^ 
• y Perional Cpnmiunication 1991), During this, time penodj it :vyas assumed that 

. ; .time, wpuld be spent dm^ exertion actirities Qpgging, crps^couhtiy slam0,;while the ; ;X 
remmmng time would be spent doing fight actiritieS (pitmicing, walking). It was assumed a " 

X person uses the park 140 days/year during spring, summer, and uutunm (U.S. EPA Region . ; •-
V Personal Coimnunicatipn 1991). Refer to Table U13 for the-e^OSure asSumptibhs used: -

' tp calculate health risks associated with park user air inhalation., X V 

Potential Exposure to Explosive Levels of EandfiU Gas 
Park users woulid npt be ei^osed. to potentialfy e3q)losive. levels of laridfill gias. It was..; 

.X assumed that there would not be building^ on-site, vrithbasemehri'which could pbtentMy X , 
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Potenti^ Expbsure Via Gontart with tashwaukee 
Creek Syrface Water anij SedimgntS 
While using the; parl^ it ^suined p^kusers. 
summer months. Because of the shallow nature of the creel^ it was assumed that the 
woidd be used Only for wading mid . that swimming Would hot/occur. ;The CTeOk K^ , : 
choked in the simiinef mbhths, mhimmng |mtential for wadihg.^ If this cbnditioh continues.': . 
under future land use conditiohs, veiy little Wading may Occur in the cretsk. Children may 
be the most likely receptor group, to use the creek for tecreatiohal purposes. For this ' 
reason, this ex^osiire pathway has been retained. Rbfer to.Tahlbs. t^^^ i>17,1^20^. ̂ d . \ 
L-21 for the exposure iaissumptions used to calculate, health risks associated wth creek^^ 
sediment and surface water e^osure to park users, ' 

Potenti^ Exposme to Food and Game 
- it is hot anticipated that food crops would be grbwn in the park or that huhtihg would be 
- allowed. The park is within the Qty of Wobdstock Where hunting is not pernutte^^^^ 

• addition^ m discussed under site conditions^ gmne ahimds which • V ^ 
, . due to .die iheffideht msiim^ ' > ^ 

contaimnahts in the food sources bf gmne species. .^sOj the pibrtion of the Kishwaufcee,^ ^ 
Creek Which borders the Imidfill is not 0nSidCred to support gsbhe .fishiiij^ bksed bn ife > 

. . . smtdl size and eutrpphic .condition. For these; reasons; this potehtid ei^osure puthway^^ . 
"'.notretained.. 'v 

\V - PbtentimExpbsure,toD^ns • " ' 
It was assumed that debiis piles will haive been rempyed isLS part of the cbnstfuiction.of a ^ , 

/ ;parkdn-dte. However, tf unmaiiaged waste or debris remain, there may.be spme pote ; 
7 for safety eonpeirns due to physical injury, tf tiie.debiis is ehcbuntered.';tt of hazard, . ' 

• ' ' is nbt qtimtifiaible; and this expbsure pathway can ojdy jbe .speculated. There is subManti^ 
, ' uncert^ty related to the degree of hazard assbdated wth this padnyay.^^^:^^^^ . ;^ 

;• ^PotentialOnr^^^ ^ ./•: 
The foUowing iS; a discussibn of the potential for hypothetical fiiture on-site Residents to.be . . . 

.Veicposedtomediabiirsite. ' • •' ..-..f V 
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i>oteritial Exposufe^to Goritainiriant^ Via Fuative Dust 
If on-site dgvelopmOnt of a, residence occurs, it was ^sumed diat like tiie p^k, &e lots will 
be revegetated or covered with parking ^eas ahd wali^aysJ For these reasonsj fup^^^ 

. dusts should not pose an exposure pathway of donceiii to potential pn-site residents; 

Potential Exposnre Via Dire Contact ; . , 
Unlike the park users, onrsite residents may be exposed to, surface spU on a more re^lar 
basis. Similar to development of the area aS a park, it ciui not be asisurned fha^t the present 

. topsoil would not be uSed for topspil once the hpnies are constnicted and rough fading is 
complete. Surface soil data collected during the RI was used to assess thie potential 
Concentrations of contaminants in surface soil in the future. 

. -s. ' 

I 
.i ! 

Future residents may be exposed to the soil while gatdenipg- Becaute pepple generally ;; . 
garden only a few days per week during die sununer months, the levd of sPil eigiosure may 
be infrequent. Children on the other hand may play more often in Ppeh: soil i^eas, 
Children from ages 2 to ,6 years pld are knowii to irigeSt mpre isoil; than plde children." 
After the age of 6, the potential for soil exposure drops dramatica^^^ Therefbre, elevatfed i 
levels of soil exposure for children usually occurs oyer a short deVeldpmental period.. 

Soil ingestion by children is associated with honnai hand-to-m6uth;aetm^ Young 
Children commonly mouth and ingest substances that are not considered food- (e'.g., soil). -

. This is usually a temporary behaViPr krtd is considered a normal phase of childhpPd 
,: development, ^en this behavior persists beyond the age of 18 months, the childis sm^ ,. 

practice pica. Based on inforrnatipn in the U.S. EPA's Exposure Factors ifliandbook (U.S/ . 
EPA i989c) groups at highest risk of piica include i^ants, and young chiMireri esped 

. those who are brain-damaged, epileptiCj or mentally retarded, Tbe U^S EIPA d^ pica " , -
;as an abnormally high soil ingestion rate which is believed to be uncpmniph (U.SI EPA ";; ; 
' l989c). Being that pita is npt very coinmoik, the soil ingestion rate (200 mg/day) tha^ 
recpmmend by, the UlS. EPA; (l991c) for'young children was-used in this assessment TTiis; • 
soil ihgestipn rate is associated with ndmial mputhing or unihtentionai, hand-tb-m^ 
activities by children (U.S. EPA 1989c). Refer to tables L-24 and L-25 fpr the assumptions ^ , 
used to assess levels of exposure to on-site residents under jibtential future site 

•: ^d)ncentratiohs. . '•;; •' 
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Potential Exposure Via Gofltact with Wetlands Stirface Water and Sediment 
The ieyel of expwure to wetlands surface water, and sediment was expected to be quite low. 

. .. Although residents would have the potential to come into contact wth the Wetlands, inpre 
I Ofteu than park users, residents would not be expected to contact the >yetlands because of 

their wet and heavily vegetated conditions, Similar to .park usersi the population most 
likely to be ejq>osed to-wetlands surface wate;r and sediment would be children. This i 
ej^osure pathway was retained as a potential pathway of concern ;^in the, future. Refer to 
Tables 1^32, L-33, L-36, iihd 1^37 for the exposure iassumptions used to calculate health -
risks associated with sediment aiid surface water exposure to on-site residents. 

; Potential Exposure Via Contact with Kishwaukcc Creek Surface Water . 
On-site reridents rnay use the creek as an area for recreation. Unlike the case of the park. / . 
users, the residents, along the creek may have more tiontrol over the appearance of the . 

. creek channel. These riparians may maintain an open channel throughout the spiiiig, ,. 
summer, and ftdl by removing weeds. If the channel is maintained, the potential, for • -
exposure tp the creek w-ould be, increased.. may not be prartiCal, because access to the ' 
Creek would be dfficult due to therextensive wetl.andjs liiung,the banks of each Sid^^^^ the; :, 

. CTeek. ^ Npneth it was assumed residents may have some ejqiosure to the creek, .and . 
therefore, this potential e^^osure pathway Was retained. Refer to Tables U3P,. V3^^^^ . ; 

; and Lr35 for the exposure assumptions used to calculate health risks assOciatedl with Ore 
iediment and surface water ejq?osure to On-site residents. ? , 

Potemi^ ^osure to Food and Game 
. It is coinmon for residents to have vegetable gardens to ^ow produce for then perspn^ 

consumption.: For the future scenario, it was assuined that on-site residents,wjtU have,: 
vegetable gardeitis, It was assumed that surface soils at the site may be cOntU^ : 
to coimmUgling with waste during construction of the on-site Tesidences. Therefpre, this 
potential exposure padiway was retained for this population. Refer to Table L-2(5 for the ', 
exposure assumptions used to assess homegrown yegetable consumption by on-site : 

••'Tesidentsv •' 

Game consumption was not Considered to pose a pathway , for cpntamit^t e}q}0sure, 
because hunters were considered to be Comprised of a sinall potential user g^bup, a^^ 
game,would not be a primaiy food source. .In addition, game species;would not; likely 
become contaminated even.if .they spent a portion of their time On-site. 
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Pbtenti^ ̂ bsuire to Debris . 
It Wais assumed that debris piles will have been removed ^ part of the .ebhstruction of on^ 
site residences. However„ if unmMaged waste or debris remain, a Sjafety h^^d may exist; 
physical injury may be of coiicem if the debris is encountered. iTie level of ej^bsure ls np^ 
quantifiable, and this pathway can only be speculated. . There is substantial uncertainty 
related to the degree of hazard associated with this path;^ay. 

Qff-Site.Residgrits 
Potential closure T^rouph GI•ound^^ter Use 
A l^odietical off-site resident to the southwest may be provided with munieipid wa^^^ ; 
Hjawever, because n portion of the property is not part of the City of Wpo^tpck, it was r 
considered possible thqt a resident could potentially use private drinking water weUf to.' 
supply their pptable water needs. The general direction bf grpun^ateriflow is tp the south, 
therefore, ..these residents may be exposed. to contaminated groundwater Refer to Tables , 
Lr39, L-40, and I>4l for the exposure assumptions used to estimate/^buridwater risla to ., 
future off-site residents. . , , ' . = ^ -0. 

PptChtial Exposure to VQgs in Ambient Air 
An off-isite resident .may be e;q)osed to VQC^ emitted frpm the fill areas and theh carried .. 
downwind. These concentyations are 'expected to be substahtiaUy iess in^m^ than; 
the coiicentrations potentially present on-site. Therefore, exposure levels for .offrsite ;:. 
residents is ejqjected to be lower than fpr on-site residents; 

.. It wotdd not be eiqiected that landfill gas would be.able to migrate in the subsurface to off? ' 
site fesidehts. The creek provides M effective barrier against landfill gas mi^atipn tb: the; 
SoiithWest due to the saturation of soil pore spaces which g^ usbs as a patfi to travejfr 
Uieiitipned under cuffent l^d-use conditions, landfill" gas inay be able to .migrate off-site tp 
the north, east, and south, but the level of gas ej^ected tp ,occur off-site would be to 
Refer to Table L-12' for tbe exposure , assuniptipiis used td Calculate, health risks assoeiated ' 

Potential Exposure td Explosive Levels pfUndfillQas . -
Landfill gas would not be expected to migrate tp the southwest past the creek., "nierefo^^ 
landfill gas eiqidsure to off-site residents lipt. retained as a potential e?^osUre pathway. 
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Pbteiltiai Exposure to Cont;^riaftts Via V 
it was considered likeiy that during,constructiph/of^ or residences Pn^site/th^t 
there would be the potential for dust generation as^ciated wth ebrth^m^ 
(Cig., regrading). The Cohcentratipn of dusf will depend upon the weatheri 
equipment conditions; As a iBnal part of the park or residential development, it would be ' 
reasonable to assume that die founds will be revegetated.- Based; ph ,(Cowherd 1985), It is; 
known that if a site is vegetated, dust production is effectiyely minimized. Because the , y 
duration of grading on-site woUld be shprt (mondis) compared tp the; time, the residents ' / ' 
inay live near the site (i.e.j 30 years), this pathway, of exposure was com^^ less 
sigriificant than direct soil contact ^d incidental ingestion whUe pnTsite (he,, using the park . 
pr visiting neighbors). Therefore, the risks associated vdtH ifugitive dust ei^osure will he ,". - r 
assessed quahtatively, in light of the health risks assddated widi onr-site soil eiqiosure. 

; - . Potential E^osure m Direct Soil Contact . 
currently, there is no evidence (e.g., flooding diata) that suggests contaipmU^^^ 

.spils would have occurred-associated with, the site ;pn;die southwest side of Kishwaukee 
. . 0reek. For this reason, this pathway was not comidered of potential coriceM to offrsite 
J,•/'• •residents^ " • , .-y " . ' ." V-' • •' v' ' 

.... 
Currentiy, there is no evidence that M^®sts that cphtauiinatip of wetiands sUrfaPe water 
and sediment has occurred associated wth the site on the southwest side of Kisdiwauikee 
Creek. For this reason,, this pathway was not considered of ppteh1i>il .cPncea .tp^^^^^^^ 
residents.' . • 

- Potential ]^osure \^aGoirtact with Kishwaukee C^^ 
' •, gU^ce Water and gbditngiit ; 

? Off-site residents, because of their proximity to the cxeel^ were assumed x6 be .ejqposed m; ^ 
.. : ;the same manner as the hypothetic^ on-site resideiats to creek'suiface water and sedunenti .' ; 

Refer to Tables 1^2, I>43,.L-44, and I>45 for Ihe^^psure assump ; 
heUlth risks assbaated with creek sediment and surface .water exposure to Ofifrsite/residents.. 

Potential Exposure to Food and Game -
It was not shown that off-site soils have been contamihated jby site activities. Therefore,. I . 
consumption of homegrown vegetables was not Considered tib ,be a pathway of 'cpncem.' y. 
because game Would hot be , expected tp become eoUtaminated.: SiiUtiiar to piuk u^ 

• • • c 
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game consumption was also not considered to be a pathway of concern^ because game ,. 
wbiilii hot be expected to become .contaminated. Therefore, these potential exposure, 
pathways were not been retained for this population, 

Potential Exposure to Debris; 
Exposed debris and metal Was. observed on-site; there was no, visible evidericfe of debris ; v; 
assodated with the laiidfiU off Ae property (off-site). Therefore,;this was assumed not. to V 
be a potential exposure pathway under future land iise conditions. 

8:16 Quantification of Human Ei^osure Estimates 
Exposure is defined as the contact of an organism with a chemical or physic^ agent. In this 
assessment; exposure (intake or dOse) is normalized for time and body wei^t,'and is 
expressed as mg chemical/kg body weigiht-day (nig/kg-:d), Five factois are used tp estimate 
intake; exposure frequency, exposure duration, cphtact.rate, eiqiosure point cohcehtrations, ' 

, and body weight. This section summarizes the exposure factors used ,in ffiiS assessment.-; 
The methodology (equations) for c^culating estimates of ,huinan exposure is pfpyidpd in 

•/qipendixL. 

An additiPnal teim in the dose estimate equation is "averaging time" wych nprih^ . 
dose oyer a spedfied period of tinie. For chemicals which are potential cardnpgenSi dose. 
estimates are riormaliied pver a 70-year lifetinie tb tdlow comparison wtii toxicology 
information which is generated from studies in which the .test spedes is ej^osed to thp 
chemical oyer the majprity pf its lifetime. Dose estimates which me usedytb assess the nbiiw 

; cancer effects of chemicals are normalized over the period of exposure. 

' FLecentlyipublished natibnal statistics on the number of years spent by an individual in one. 
residence indicate that the average nunaber of years. is 9 and the 90th peFceniiie :figure ,is 30 
yeare (tl.S. EPAi 1989b). This assessment uses the 90th percentile fi^re to .represent the 
period of exposure for many of the expomres msunied; to occur at and neaif; the site.;Thus, / 
the averaging time' for .barcinOgens versus noncarCinOgens is ,70 yeirs and 30 years| 

. respectively. TTiere are instances Where the ej^psufe period is less than'30 years (e.g,, 
chad playing on-site 10 ye^). In these, cases, t^ ayera^^ cmdnpgem is stiU 
70 years;, howevefi noh-cancer effects Pf chemicals are nbrnialized over the assumed 
exposure period (e.g., 10 years). - , . -

• • . '•'> 

'< '•! • 
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Levels' of eiqiosure are quantified to allow comparison with exposure levels corresponding 
to adverse health effects. Estimates of contamihmit exposure can be derived using the 
folloydng general equation: 

Cpnfeifflinant > Chemical a Contact x Eiipbsurc Frequency x. 1 x 1 - . / 
. ' Ddae Concentrations - Rate' land Duration' 'Body Weight Averaging 

; The cbntammant dOse estimate may represent either an "administered" or "absorbed" dose. 
, An,iadministered dose refers to a contaminarit eiqpqsiire which occurs;at an exchange -

bpuiidaiy of an organism. For example, exposure via ingesdon (drinking ̂ oundwater) is / 
based on delivery of the contaminant to the gastrointestinal tracts Equations Which 

> estimate dOses for some exposures incorporate a variable which aecoimts for absbrptipn of , 
V the contaminaiit across the exchange boundaiy into the blopd stream;, lliis estimate is ; 

referred to as an "absorbed dose estimate." . The distinction between a.dministered aind 
absprbed. dose estimates is necessary for proper comparison with toxicity iiifoimatiprC as is 
further, described in the Toidcity Assessment (Section 8,4), ~ 

The most recent U.S. EPA ^idance. states that actions at Superfiind sites should be based 
on an estimate of the "reasonable inanrnum exposure" expected tp occur under both ; 
curireht arid ifuture latid use cpniditions. T^e reasonable maximum expPsurU (RNffi 
defined as the "highest exposure that is reaspimbly ei^ected to occiif at a site" (U.S. EPA;" / 

. 1989b); liie intent of the RME is to estimate a poiiseryative ejqiosufe case (i,e., well aboye , • 
-ibe average case) that is . still within the range of pps^ibiUties.. Each eiqiosure f 
range of possible values. In accordance with the guidance, this assessment^ has used Values.' 
for the ejqibsure factors that result in ah estimate of the 'RME!. Refer;to i^pehdix M for 

sdieihicd exposure estimates based ;on cuitent and potential future land use cpnditipris for " 

8.3.6.1 GrPundwatef/Surface Water Exposures 
Exposure to cpntaminants through the use of groundwater as a water supply somce firpm 
the . contmninated shallow .aquifer was estimated for the ingestion, deimal abspu^^ and 
.inhalation routes Of e^qiosUre. The exposure assumptions iised to describe groUhdwatef use 
are summarized for individual populations in Appendix L. Intake equations are als.b' 
presented in Appendix L . 
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/ /lie pM calculate groundwater dose estimates were used to evaluate / 
exposure to surface water, however, the parameters used to calculate surface water.. 

. exposure are different, ^sumptions applied to the surface water e^^osure; pathways, a^^ 
. Contaihied iri Appendix L for each population. . . 

Some of the more important intake assumptions axe highUghted be^^ for each e^^osurie 
route. • • i,..: 

. fagestipn . .V 
This asslessment follows the U.S. EPA'S standard set of ejposure jassumptibm to describe / 
ejqiosure through ingesdbn of drinking wrater (U.S. EPA, i989c) for residents. These ;, ,z 
assumptions include an ingestibh fate of 2 liters per day for drinking watbr. ' ; / 

! To assess the potential exposure of park users to water bn^site, an. estimate b^ 
proportion of water consumed on-site during a given day, was multiplied .by the, daily 
groundwater comumption rate (i.e., 2 L/day); If was assumed that persons drink - ; ., 

; during their, approximately 16 waking hpurs.. Since it was assumed that a park uSef ,nmy he . 
on-site 4 hours/day, it was cbnsidered appropriate to, assume that a persOn^ dfinlB 25%^ 0^^ 
his water while at the park (i.e., 4 hrs/16 hr)! Thereforej; a grbUndwatbr consumption rat^ 

, of 0.5 L/day (2 L/dayxd25):was used for park users. J ; 

An ingestipn fate of 0.05 L per hoiif (U.S. EPA, 1989cy:was used for inddehtal ingestion of , 
water while wading in CTeeik and wetland$ surface water. Tlus value is nbm^ly used to ; ; 

,. assess the ingestion rate of surface water while swin^ng, but is used, in the case of thi^^ ! , 
assessment as a conservatively high estimate. 

.DermalAbsorption . • -• 
j^osure through dermal absbrpdon is a function, of more, yanable^^ than ingestion^ and 
Ihefe is no standard set of exposure assumptions, The assumptions Used in this, assessmen^^ ' . . 
are based bn recent U.S. EPA guidance and prbfessipii^ judgihenV ̂ , 

, It was. assumed that derm^- absorption of chemicals bccuf through jgfOundwafer use while '. 
showering and when pe.bple recreate on-site and beGbm.e e^osed to sufface ^atef. 

/ Dermal absorplibn e^osure is a j^hcdon of perineabUily of the ski^^ eJ^lbsed, / 
.and length of exposure. Ghemical-specifie defnial petmeabilii^ eonstants (w^^^ 
approximate the fate of chemical movement across the, skin} are not available; for ail 

sV'. I. 
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> contaminants. Where they are not aVailable/.tliis assessment assumes that TO 
SyOGs penetrate the .skin at the. same rate as toluene'and 2rbutanpne, re^^^^ 
Toluene's and; 2-butimone's dennal permeabilily fartors (DPjF) were, used {^ defaults for,; 
VbC^ and SVOGs, respectively, becau$e they, were cbnsidered conseFi'ad^^^ estimates of 
^the deriiial pernieability of mpst chemicals within these cbeimcal:^^ iFor example;., 
toluenes DPF (1 cni/hr) is siihilar to ethylbehzeiies DPF (L4 cm/hr), but is much hi^e 
than the DPFs for chlbrpethane (SxlO"^ cmi/hr) and benzene f Li^l()"f .crii/hr): 

•Inhalation ^ 'v;' 
Presently, there is no standard method for estimating the level of VOQ;.released ftOm 
Water use tp househpld air. Typically, the ampunt of inb^atipn pf VOGs while $hpweriii[g 

; and Rooming ih the hathroom after showerihg is estimated to iassess the risk from this- . 
pathway."-

The methods used to mpdel the VOG air. concentrations whfle showering ate prdvided^^^m 
Appendix R. Inhalation bf volatiles released from ppritamihaited 'Surface water; was:,: '; 
.considered he^gible ̂ d hot quiantified in this risk assessment 

s" . 

E^psufe to cpntaminahts in sbils^^d sedinients were assumed: to dccur' thrbugh denn^ : 
absqrptipn and ihcidental ingestion. Soil and sedinient contact iihpaets populations 
considered m both curreht and future land use scenarios (e:g.v trespassers, hypothetical 00?; 
Site .residents). Tbe e^bsure variables have been adjusted acCprdipgly b^^^^ 

; population e^osed. For specific inforihatibn regarding ^e exposure v^atiics associated 
,. with each population and route of exposure, refer to the tables in Appendix li, ^eSe 

tables also contain the equations,used to calculate inta^^ .Some of the more impbri 
expbsufe assiumptidns used.tb calculate intake are provided below. . 

Ihcidental Ingestion, 
. Standard assUmptiohs were used to. caiculate; ihcidehtal ingestioh pf/soil/sediment. 
,., GontaCt, was assunied to occur ,8 months per year, because show cpver and/or fi:pzen 

ground is assurned to prevail 4 months.per yeair- Stahdard ihgestiph rates of 200 ihg ^ 
.soil/day aud 100 mg soil/day were used for children (i.e., 1 to 6 yeare old),: ahd plder ' 
children and adults, respectively (U.S. EPA 1989b, 1990). l^en an e*PQSbd pp^^^ 

. whs, ahticipated to ingest soil during.both periods in. their develppmeht, theh' a ti^^' 
weighted soil ingestion rate was used. 
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IDennai AbsQiT^^^ ft 
with dermzd absprption of contaminants from water, Acre is no standard set of e^pisure . 

' asSuinjpt'ipns for dermal absorption from soil or sediment/ Dermal abSprptiPn of 
soil/sedinient is a hini^ion of permeability of the sl<^ surface area eiqjpsiedi soil/sechment 
deppsiition, ^d iengtii Of ej^osure. Estimates of the rate.of absPi^tion of chemicals from 
soil/sediment are. not available for many contaminants, so the methbd stipldated in .U.S/: : 

; ;;EPA j^idanw EPA 1989b) was used. Exposure through dermal absorption from ^ 
: soil/sediment was calculated using specific derhial absorption factors when ayailable, / 

Pthferwise, an absorption fartOr of 30% was used for organic eompounds. theprg^c ; 
value wiw based on information obtained from. Environmentifl Griteiia and Assessmeiit 

. bffice-(ECAO^ for FAHs, (U.S. EPA ECAO memoranduni, ̂ 11/26/90). %t^/to ; / 
readily absorb, thus 1% was assumed tO be a reasbnafrie estimate of absorption fpr these 

/elernents. For ex^ple, deim^ absorption of lea<l was determined to be approxinjat^y 
0.1% (Moore et. al. 1980). Therefore, l%was coiisidered a reasbnabie wprst case esfrma 

' . for metal dermal absorption. , 

; 8.3/63 ArExposures • ' ft' 
, Based on. burfent and future land-use conditioiiS, it was assumed that ftigitive dust ' ; •. 

emissibiis wpuld not likely result m a substantial pathway pif human exposure. 

It is evident, .,based on site conditions, that VOCs are being released tp. ^bieiit lair. 
Landfill gas collected subsurface at certain areas Of the site bontaih VOCX pptcnfidly 
prbviding a confintious soufce of Vbc releases tO the air. On-site and offrsite eippsures 

' have been evaluated for Current and future land use populations,, as appropriate. 

, /Standard assumptions have been applied to the inhjilatioh pathway when nVaiiable/wM^ j 
professional judgment was utilized for . sOine bf the parameters. ^l^bSure assumptibns^^^w 

: the equations to calculate, intakes for the air pathway for each population are liSfo^^ 
Appendix L Some ; of the more irnportant exposure asSumptioris used to calculate .intake^ ; . 

• are'proyidedbelow. ft" : ' ft :ft' 

Inhalation . .Vft 
Based on current U.S. EPA. guidelines (l).S. EPA 1991b)j 20 cubic meters .per day is 
considered to be a reaforiable worst case estimate for tiie inhalation rate fpr adult 

. hurhan. This estirnafe has been used for off^site and bn;--site residential'ekPPS^^ acenaribs. 
fo 'the case of park use, it w^ not considered appropriate to tise a d^y ventilation rate. 
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therefore, activity-specific ventilation rates and and the time spent per visit at a park were 
used to calculate the ventilation rate for park users. , ~ 

8.3:6.4 Vegetable Ei^osures 
Ingiesting prodiice grown in a giafden located on-site could result in exposure to chemicals 
of potential concern. In order to determine the quantity of a chemical'ingested daily from ; , . 
vegetable ingestion, die amount of a contaminant translocated from the soil to the plant is v. 
calculated to determin® tb® concentration in the produce. TOe avefagd intake of garden . 
produce and the portion that is produced in the garden, as opposed to purchased^-: ;' 
commercially, is determined. This value is then used to calculate the .amouiif of / ; 
contaminant ingested. The following equation was used to calculate th® ampunt of 

; contarninjmt consumed in produce per day. 

CF = CSxtFxIR 

= Aniount of contaminant in produce category consumed (mg/day) . 
-GS = :ContanMnant concentration in soil (mg/kg), , v 
UF = Translocation factor ' 

, IR = Ingestio^^^ 

. A portion of the contaminant concentration in the soil is absorbed (i.e., pamlpcated) intp 
,; the plant during the growing <cycie; the amount translocated depends on,the plant- Five ,, J,, 

. vegetable categories representing the niost conmiOnly grown vegetables were evaluated: ̂ 
green leafy vegetables (lettuce, Spmach, broccdii, etc.), legumes (peias and beans), jpotatoes, . 
^rrpts, and tomatoes. Rates bf translocation for each of these categories have been' 
determined for maiiy chemicals. In cases where these.values are not available, as for 
barium and silver, cadmium values have been used as a conservative esti^mate because this. 
metal is known to bioaccumuiate the most readily. 

, The amount of produce consumed varies greatly between indMduais, 'and: seaSdn;of the 
year. , The average consumption rate Of Vegetables by indiyiduals m i d^^ the : i 
,USPA Nationwide Food Consumption Survey, was 200 graihs/day (Eiqiosure. Factors • 
jHandbook (EFII); U.S. EPA 1989c). Of amount, home gro^ produce accpunis fof ^O 
percent (80 g/day) of the total amount of vegetables consumed as a Conservatively, high 
estimate (U;S. IEPA 

The 80 g/day of homp-^own produce consumed is composed of varying amouhte of each . , 
of the.fiVe categories of produce listed above. To determine these proportions, high arid 
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low estimates of vegetable cpnsiunption'rates for each of the five vegetable cafegbries,' 
presented in Table 2-8 of the EFH, were averaged, and die weijght fractibh of each category 
calcidated in kilo^ams/day. / ^ 

The amount of cpntaminant consumed from thfe five produce cafiegprieS were:theh.Sun^ed 
to provide the total daily contaminant ingestipn rate,' in mg/day (refer to Table 8-16]!. It.. -. 
should be noted that this ingestion rate represents the cpmbihation of the first three . 
variables in the numerator of the vegetable consumption chronic daily intake equation 

•.'(rbfer to Table D-26), ' . ' ' 

83.7 Exposure Point Concentrations ^ •' 
RAGS requires that the concentration of .contarriinants in a given meditun (e.g., soil> -
sihface water, etc.) used to jepreseht the eiqiosure point concentratipn be .derived by 
calculating the 95% upper confidence liniit on the mean of sample G6ncentrafiohS; (95%;. 
UCLM). If this value eiccee(ds the ma^um value identified, U;S. EPA (X989b) ^rectS 

'that the inaximum measured vaiue bedefaulted to a3 the ejq>oMre point cpncentr^iom^ 
the present assessment, maximum coneentrations were used for all com^nnnahts iden^ed ; 
in site niedia.. In most instances^ the 95% UCt.M;yalues would,.be; greater than, the- ' 
maximum concentrations identified fpr , these chenucals, because of the Imge dpj^ee of 
variability within , the. epntaininant concentration data.', Therefore, maximum cpnfaminant 
concentrations were used to represent ejmosure concpnfiatipns fpr mbse dma. Refer to-
Tables 8-1 through 8-12 for the samples which were used tp represent site 'cPtiditiOns, and . , 
background conditions (i^e., non-site related area), for ieach medium. Exposure point; ' 
concentrations selected for'each area are contained in Table 8-17.' . 

8.3J:1 Groundwater ^ 
COntaminatipn has been detected at HiOmtpririg wells located downgradient Of the'site.' 
Contaminants could potentially migrate off-site in the aquifer, but there are;no receptprs in' 
closp prpxinnty to the site under c^ land use conditions. In the future, it, was^sumed 
receptprs w.Ouid be located directly dQw:ngradieht of .the site tp the sOuthwe^s^ 
Kishwaukee Creek. In addition, itwas assumed'that development (i.e.,; park or residences) 
would occur on-site in the future. 

MohitOringVell aLnalytical data were used directly to estimiate potential exposures' to off-
site, residents from the contaminated, aquifer using the m®otimum :eOntaihihaht 
conpentfatiOn. This is consistent;with current Uifi. EPA guidance (U.S. EPAi 1991b). 
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Leachite data were used to estiinate ppteiitial ^oundwater exposure concentrations for -
; p^rk usefs, and ori-site, residents. The maximum leachate concentratipn of each , 

: contaihiha^^ iised to, estimate, their exposurer point concentration diie lo the wide 
• yanat^^ in the analytical'.results for each cheimc^. Jn addition, to calculate: future land 

use exposures, concentrations orcpritamihahts in: both the aquifers' and leachate were ' 
, ; : , assunied to remain constant (i.e^, steady-state conditipm^^^ 

. V ; .<^3.7.2 Soil^^rfaceWater. and Sediment 
, The maximum chemical concentration detected in the weti^dS ahd .iQsiiwaukeie Creek 

" • . surface water and sediment were used to calculate human ejqpbsure estimates. $u^ar to , \ 
groundwater, foture exppsures were based on steady-state conditions: , ^ V . 

'83/7.3 Air. ' , , - ; ': .; 
. VOG releases to air due to land^ gas generation was modeled for tWs. risk asse^^ 

baseline, emissiph estimate was generated baSed oh the manmurh concehtrafidn of^y 
-: detected in landfill ,gas, A disperwon model (Industri^^ Source Cpihpldk-Iong T^ .. 

(ISCLT)) was then applied to obtain dpi^wihd exposure, point Coiicentrarfohs,;^^^ 
. / i: eimssion estimate model used was obtained from the iShperfuhd . 

. : M Refer to Appendix N for COihplete,detiaite pn^^t^^^ : _ 
, pif these models to arrive at eiqipsure point estimates for, YQGs fdeased to air.; 

, I Again, without the use of sophisticated predictive mpdelS, chehucal cphcentratipi^ used 
, were assumed to remain at steadyTState conditions for future land use exposu^^^^ : 
-/•Calculations.' ' 

8:4TCmCITY ASSESSMENT • ^V 
This;section addresses the nature Pf the/tprfc effec^ which may result firbin ejqiosure ip tb^c / 

, Chemicals-pf jiptentialvcpncern. iFhe risk assessment addresses twp general i^es of •. 
tpxicUies which imay result from chemical fexpPsure; cancer and nbn-cahcer effects.'' . 

; Because tiiese ,two broad ^ are assumed to" be expressed through different, 
biological mechanisiris, die methods used to quantify t^^^^ effects jfre different, ' : ::y 

SAiDose-RespbhseRelationship ^ ^' 
The tjpe, severity, and frequenty of occurrence of i given toxic,effCct observed wtthih a, 
ppj^ulatioh (response) is a .function of the magnitude pf chemi.cai exppra^^^ .• 
Different chemicals which produce sirpilar toxicities Within a species usuail^^^ at .' 

- ' --I • • • 
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different concentrationis (i.e;, have different toxic potencies). Thesie relative differerices in, 
. the dose-response relationships apong chemicals are addressed in the risk assessment; by, 

v xpnsideiring "critical tOMcity values" developed by the U.S. ;EI?X Cntical ttraCity y^ue^^^ -
j . . haye been derived for potential npncarcinbgenic eff^^ 

,, of the chemicals and are termed reference doses (RFD) arid slope factors (SF);:. 
respectively. 

' Two sources of ciiripal toxicify values were used. The primary source was the UlS. EPA's 
integrated Risk Information System (IRIS) database. A secoridaiy source of datk was;the ^ 
Health Effects Assessment Summary Table (HEAST; U.S. EPA 1991b) published quarterly 
by the U.S. EPA Critical toxicity values were riot available for some of the. chemicals of'^ 
poteritial concern. To establish those toxicity values, die Environmental Criteria and ., 
Aissessriient Office (ECAO) and the U.S. EPA Regipfl V Technical Support Group were • 
contacted to provide additional values and ̂ dance, as appropriate. Refer to Table 8T18 .V • 
for a Suniiriaiypf the sources pf these toxicity values. 

•, I 
' "N 

8.4.1.1 Noncarcmopenic Effeirts •' / • . 
HoncjricinpgeiliC effects of cheiiiicials are i^suriied to;display a thfe^shpld phenoriieiton 
effects.are not observed belpw a given cheriiical eonceritratipri (threshol^^ • . 
Therefore, a health risk is thought to exist ioiily if established threshpid doses are exceeded! ?. 

NPncarciriPgenic health effects include a variety of tpidc effects on body systems as 
renal tpxidty (toxicify to the kidney), teratogenicity (damage to the developing fetus), aaid 
Central nervous system disPrders. In many caSes, prgiEmiSnis have adaptive mechaiusriis that ^ : 
must be PVercPirie before a toxic endpoint (effect) is riiiaiufested. The.tpxidfy of chetnic^^ 
is assessed through a review of toxic effects npted in short-term (acute) animal istudies, • 
lorig-term (chronic) iuumal Studies, arid epidemiologicai investigations.; ; ' 

The noncarcinogenic dose-response relatiPnship is addressed in the : tomcity a^ 
corisidering RFDs; expressed in mg cpntamiriant/kg body wei^t-day, which are levels pf; 
Cdritamiriants not: expected to cause adyerse. health effects in himians,jncluding se^ 
subsets Pf the population. RFDs are generalfy estiiriated frorii No-Qbseryed-AdverseT 
Effect-Levels (kOAEL), deterriiined frpm aniirial studies; which, are the highest chetnic^ • 
cPnceritratipns which produce rio adverse dffects. Safefy factors related .to 

' assumptions made (e.g:, animal to human extrapplatipn) are incPiporated iri;the.,derivatipn ; 
of the values to, result in a more healthr^pirotective pstimatiori. These safefy factPrs,, 
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cumuiatiYely/may result in an extraniargiri of Safety of up to afairtorof 10,p0Q;^:fc ' 
the net TiBsult is that RFDs generate risk estiniates whieh are billed toward pyerestimatipii. -

RFTDs for Some inorganic compounds are for specific fpmis (e.g., heixayaleht and trivkleht •: 
^ > chronuuni). The chemical analyses performed dp no^' however, report cohcentrationS of : 

: specific forms,' but rather give results in terms oif "total" inorganic diemical. In such -
situations, it was assumed that unless otherwise known, the mpst toric form is present ahid . • 

• ^its'^RFDused.. . . 

' 8-4-1:2 Garcmopenic Effects , , ' :' 
. Presently in the risk assessment process, all carcmogeiis are considered to have a dPse-

resppiise relationship with no threshPld. ThuSi theoretically, any expPsute is associated , 
with some degree of risk. 

. The cancer potentials of carcinogens are known with varying degrees of' certainty, 
', depending on the amount and quali^ of scientific informatiPii. ayailable. The? U.S. EPA 

has developed a system tb review this infprmatiPn and to classify chemipals as to their 
, Uke^ood of causing, cancer^Fpr example,,this classificatiPn: scheme diStin^ishes be^ 

chenucals which are knPwn human carcinogens (Group A), and cheimicals wluc^^^^^ 
probable htiman carcinogens (Group B), based pn their cancer .causing properties in ^ 
ammfll studies. The dose-response relationship for an cstablisheii or pPtential carc^ogen 
is mcPrpPrated into the SF; a Value espressed in (mg/kg-d)-l, which is direetly prppprtional -

, to the cancer pptenpy of the chemiad. ' 

8.^2 Critical Toxicity values and Toxicity Profiles 
,. TTie criticM toxidty vaiues (RITDs .and SFs) used 'iri the present risk assessment, shown • , 

in Table 8-18,; Toxicity values are generally based on the level of a chenucal "adniinistpred" 
, .tP a test animal^ This situation does not ,accbunt for the ability of the jutin^^ ,V 

: compound into the blood stream. Toxitity Values can be adjusted.to.account for this factor. , ^ 
by incorporating; an estimate of ^e level of abSorptipn which is likely tp occur; In die 

vpresent risk assessment, it wa$ necess^ to adjust tpridfy values based oh "admimstered"; , ; 
doses to an "absorbed" dose basis because cpntammant dpSe estimates calculated for the; 

; dermail route of exposure provide an "absorbed" dose estimate. . Thus, cohtamihuht dose -
estimates for dermal exposure routes were cbmpared .to adjusted tpxidty Values to estimate " , 
health risks. The following equations were u^d to arriye;at the /adjusted tpxidty valUes 
(U;S. EPAi 1989b): . ..v,?.,;; 
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'Oral Reference Dose (Administeried) i Oral AbsOiptioO EstiinatO; == 
• .••.ReferenciB^ppse;(absorb^ ^ 

Oral Slope Facfpr (Administered^/bral Absorjpidon Estiibate = Deiind a ... 
, \(abs0ii)ed) •" 

Absorption estimates used to adjust toxicii^ estimates from admiiistered dOses to absprbed . 
doses iare presented in Table 8-18.. 

ToHcity values are based on a criticar toxic effert in an animal. Tbese are generaUy 
most sensitive effects observed (those detected at lowest dpses).^ The pritical affects for the 
chemicals Of potenti^. concern are listed in Table 840. Tbe unceiiaiQ^ .factor used . . 
develop the refererice dose and the U.S. .EPA carahogeh cl^sificatiori forv pptentisQ^ , 
carcinogens are al0 summarized in Table 8-19. .In addition^ refer to Appendix V for 
additional toxicity informaition for those chemicals of potential concern whiich iyere i , 
estoated to pose a health hazard. I; 

RISKCTIARAC^ • ^ 
in dnis .section, estimates of contahiinant exposure' are Winpared wdi toxicity iftfOrih 
to arrive at ah estimate of potential human health risk.; Two general typei; of tcraCity , : 
endpoihts are evaluated, for chemicals Of potential cOncefn in this assessment; i.e., cdhcer 7 ; 
and non-cahcer eiffects. Because the assumptiphs related to hpw chemicals produce cancer 

• effects and nori^cancer toxicities differ, the ;methods ehiplpyed to qualify, these riskis also " 
. differ. These are described below. 

8^.1 Procedures Used to Quantify Health Risk '. .. 
The following sections; suhmiaiize the method used fb-quahtitate risks for nbricarcinQgenic 
and cardnogehic effects, respectively. 

8;Sil.lNoncarcihogenie Effects // V 
&tirhatiBig the risk Of a non-cahcer health effect was aCcoinplishdd by calculatiity.a hazard 
quotieht (HO) for each cbemical, except lead (refer to sectioh 8.5.1.2). The HQ for a '. ̂ 
Chemical is calculated by dividing the estimated contaminaht expd^re dpse estimate by the .. .. 

Hazard. Quotient = . ContamiMnt POM EstiMte (mg/kg.^^ 
fofcience Dw (mg/lilg-4) : 

V/.. 
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theHQsfora'heini#^ 

:4sod4ted«ith«pQ»re'^' ^ / ,, „u«,aSfo«d.dsW«8^:®^ 

:feKe»ic^ in excess of V thatfe'^o^be inOSfely , ; ., 

g g 1 9.Nos£a££maS£^^ heavy inet^ becat^ ; 

end pointt. V The blood lead 

n•S^eS^SS£rS•^SS£ ? 
••;. -'in^cbil^nt?^^-''^ ••, -V •;• v^V^:..-' .-v..' 

' watet, soil nnd .^estiniati thV • : 
,r.r.feiitrationwlneli >xn5 , consiSefed a (he , . ,1,^5, nieiSaXi-e-^^^ 

The modelproviv" -- , ̂ ^in,. It also P"^"" wcbnceflttahonaV;"^ 
watet. soil nnd "i"!*V*^.^estiniatO the child's^6^^^^ , 

^^^leacham., , , . 
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..Park User 
^ ' Gia-isite Resident 

Soil/Sedimisnt ; Surfaee Water oil/Sedimii 
(mg/kg) 

37 
. 37 

37 • • -4 • ' . 
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Leachate . -

•'•.NA'; • • 
^ 3,580 

3,580 "w \ • 

y'- :•••' 
•I • f. 

ilie . concentrations listed above represent the arithiiietic average cbncientratioh for .each 
media. It should be noted that tlie soil/sediment concentration is an area weighted 
average of the cohcentratipn of lead detected in soil^ wetlmids isedinient, and Kishwaukee; 
Creek sediment^ . In addition, the model's default groundwater intakes were reduced by 
one; quarter (see Section 83-6.1) to account for the amount of water ingested while jpiaying 

• at the,park.' ' 

ibe model utilizes the estimates of,lead intake from each medium^ along with abspiption 
estimates for each medium to predict the total absorbed dPse pf lead to an average 

, individuaL Tbe. absorbed dose estimates are used ypth information On the toxicokinetics pf 
lead in the human bpdy tp estimate geometric mean blPPd-lead cPnceiitrations in Childien. 

. 'Die resultant geometric mean blPPd-lead cpncenp-ation calculated from a model'nih are 
compared to a blood lead concentration that is comidered; safe fpf Children (i.e., 10 
Ug/deciliter (dl); model defahlt value). Using this safe bloPdqead cpneentiraiipn as^^ ^ 
RfD^ a HQ for lead can be calculated using the fpllowihg equation, ; , : 

Hazard QuPtient (HQ) - Lead =, Modeled felood Lead Concentration 
safe Blppd.Lead CPricehtfatipn'(u] 

^ ; The HQ's-iead were utilized like all other chenuctd HQs/however were npt combuied vrith: 
the other HQ values to determine, total pathway risks for an e^o^re scentuiOv Rather, the • 

, , • health risks associated with lead were discussed sepjarately for each apphcabi^ exposure 
scenario, because the model predicts results only for children froffl birth to age, six. It 

4. The model will cnly handle , ingestion of liquid, from .h anjgle source, therefoi^ the liquid mth. the hi^i^ lead .ooncentiatioh (Le„ 
Ieadiate)wu chown to asKaiisladue.to Uquid consumption : 

5.A combined soil/sl^iment lad concentration ute.calculated by takin^to accoimt .the taction of sioil/sedimeht ingesM from a given ; 1 
,. -.mi .(e,g., 6.05 ° 5%) and the lead cohcentratibn in that area, ^e folldwiiig equation was .used to calculate the combin!^ ' 

' soU/sediment lead concentration. • • • ^ 
' f. . ' • •• 

Soil/sediment lead concentration » 

SOU 
(36.^mgAgx0.90) 4(4 

t sediment .IQshwaukee'Greek sediment 
5 x 0.05) + (38.50 mg/kg x 0,05) » 37-28 mg/kg 
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woidd be inappropriate, for example, to combine dtlier cheiiiiciEQ risks fdt trespasse^^ 
children'ages 7 to 16) with lead risks to younger children (birth,to 6, years). , ; 

In addition to the HQ estimates, a quarititative assessment of the/proportion of the 
.population having bipod-lead concentrations above the safe value (i.e., 10 ug/dl) was 
assessed. This was accOinplished by estiiiiating the S-shaped distribution Puive which 

• relates the percentage of the pppulation having a jpveh bippd^ead concentration.. The 
distribution curve is predicted by iisiiig the estimated geometric mejEUi (GM) blood-lead 
cpnceiltratipn from the model ruii, and ail assumed geometric standard deviation (GSD), . 
for blood-lead concentrations within the population.,, The model's default GSD oif L4,was , 

: used for this assessment. A discussion of the model resiilte are provided in the Public ; 
He^th Evaluation (Sectibn 8 J3). 

8,5^1,3 Carcinogenic Effects . 
. The cancer risk value is an estimate of an mdiyiduals''lifetime UkelihPod of developing • 

ciancer over and above the existing background chance of developing cancer.. A^canc^^^ risk 
of le-06, fpr example, may be interpreted as,an mcreased risk of brie ip-piie inihion of , 
developing cancer over, a person's lifetiirie. This risk piay.^^so be iri^ 
popitiatipri basis, to predict that bne additional case of cancer may , pccuf in a populatiOn of 

. onelriullion^peopde.. 

The cancer risk is estimated hy multiplying the esthriated cpntaminaiit dose, by the slope . 
; factPr for the chenucal.as ,showri below: ; '; 

Cancer Risic =. Estiniati^ Contaminant Dose (mg/kg-id) X Slope Factor (kg-d/mg) .. 

The cancer risks associated with .Specific chemicals witiiiri an exppsure pathway, are v 
assumed to be additive. Therefbre, cancer risks for iridmdual cheriucals are suniiried to -
arrive at a total e^psure patiiway cancer .risk. Risks have been added, ricrpss pathways, arid . 
populations, as appropriate, to evaluate the maximum .ppteritial exppsure of a:populatipn 
that is reasonably expected to occur from site cpnditiom, , , 

V 8,3,2 ^perfiirid Pe^tfa Risk \ 
The U.S. EPA has developed program goals for potential health risks estiinated froiri.. 
ekpbsure to contaminants at Superfiind sites. For chemicds which may <^rise flbn-caricer : 
hedth effects, acceptable exposure levels are interided to fepreserit cpnceririration. levels to 

. Which the human population, including .serisltive subgfpups, may be e^bsed without 
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, adverse effect during a lifetime or part of a lifetime, mcprporating an adequate margin of -
safety (i.e.i a ffl of less than 1 or equal tp 1)^ For Imown .or suspected carcinogens, the le-

: 06 nsk level is used by UiS, EPA as a "point of depar^re" for deferniining remediation o 
: goals • Wsks at or below this levei are not considered to be of cohcerh. Cancer risks which . \ , 
are between le-06.and le-04 may or may not be^ acceptable depending on other risk ; 

: management factors (e.g., ARARSj nature of exposur4 eiffica<y of tfeatmeht technolojgies,; . 
cost, and others) aijplicable to the site. 

. 8.5.3 Public Health Evaluation ; • / 
I*6tential health risks were, eyaiiuated for contaminant e;q)osui:es b^ed on two: landmse 
scenarios: current site conditions and potential luture.site eonditioiis. As parf of these ; 
evaltiations, risks to groundwater, surface water and sediment, surface soil, .hortie^b^ . , 
vegetables and air (via vOlatiles emissions) jyere assessed.; In addition, a . nUmber of 
pbtentiaily exposed populations were • assessed based on their prbxinnfy to; the site (pn-site 

, or off-site) and the particular land use assumed (vacant l^d,: park, or reside ' 
risikS) based pn the assumptions and conditiohs provided in this assessment, are disdiSsed; / 
below. Refer to Table 8-20 for a summary of health ri^k for each potentialiy ejcpps^^^^^ 

. pbpulatioh by medium based on ^rrent and pptential-futnfe land use conditions. ;.Refer to / 

8:5:3.f Snmmarv of Potential Health Risks Based on CuCTent Land Use 
Current land use health risks associated Vwth exposure'tb contanunated site-medi^^ 
evaltiated for off-site residents, and trespassers. As has been referred tp prevloi^ly in'^ 
risk assessment, risks are. based on hypothetical exposure scenarios and -

' actual rislB. The risks qnanlified are. apiproidmations of potential,health, hazmds that 
should be viewed aa relative risks, rather than .as achial risks. For exainpl^^ ;V 
concentrations used to calculate off-site resident risks are modeled and likely to over . • 
estimate the actiid concentrations of chemicals downwmd bf the site. • 

Potential Health Risla to t)ff-Site Residents 
Qffirite residents were considered to be e^bsed ohly tb cbnt^hahte released to air trndpr . 

- current land use conditions (i.e^, pff-slte residents were not considered to be eJ^osed to 
other media). Total pathway risks (noncanCer and cancer) are sunmiarized In Table 8 
for Off^site fesidents. , Table ,p-7 in Appendix b contains chemiCai-spedfic, route-specifi 
and total pathway risks for the off-site residents. 
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Based on current ljuid use conditions, it was estimated that e^osure to air Would not pdse 
; a health risk (i.e., ril _< 1 ̂ d cancer risk (GR) ̂  1x10-6) to residents Imng near the site: 
The HI was estiinated to.be 3xl0"3 and the GR was estimated to be IXIO-^. 

Under current laind use conditions, there is the potential for off-site residents t^^^ 
trespassers onrsite, If ftis wbuld occur, the rekutot risl^ cal^lated for ttespassers wod^^ 
more appropriately repreSeht the potential level of health risks incurred by, the off-Site 

r resident. The risk to an offrsite resident who was a trespasser would not exceed-the;,.risfa 

assers 
Trespassers (children/adolescents playiiig On-site) whre hssiimed to be. exposed to ; ; 

. eontaminants in several media at the site. These, media induded.;mr,,surfacbwateri^^^ 
sedimeht in the wetlands and lUshwaukee Greek, surface spilj Und debris piles. 'Qualitative . v 
assessnients. are made for-debris pUes, because Quantitative estimates could not be inade. : 

The air risk estimates icaJc^^^ for this pathway assume the trespjasseri wonld not hve^ m ,; 
. close proxiifuty to, the site If the trespasser is a, heatby fesidentj the air risks baiSed on off- • . 

site fesidehce Would be more applicable; 

• Table 8-20 provides a, summaiy of hazard indices 'and. cancer risks, for titis^^.^p^ 
Tables p-1 through'0-6. in Appendix O contadns Uhenucal-^spedfic, routerSped^G, aind total . 

Based on curfent land use conditions nOncmicer heal^ effects Would hot be expected to 
occur, to trespassers. In; assessing nbncahcer risks for the trespasser scenarib,: none of the, 
His "for the exposure pathways exceeded 1. The totd Ht assuunng trespassiers wef^^ . 
to ail .inedia wias 0.4. Theriefore, these closure pathWays are.hbt: considered to 
noncancer health hazard to trespassers at the site Using the.RME ai3proach, 

The cumulative cancer risk exceeded one-in-a-niillipn dUe to surface soil; exposure; (i-e:, 
cancer risk = 5x10-5). /pe majority (97%) pf the cancer risk was iwspdated with JP^S; 
Each of the other exposure pathways did not exceed the .phe:rih--a-^inipOn f^ 
Thereforej based on pbtentiai levels of surface soil exposure, the. site may, pose an 
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, In additiGn to die above risk estimates, nbri-c^cfet rhks were caltulated for lead ei^osure. 
assoeiated su^ace water inges^^ from! the wetlands adjacent to the landfiU.. These risk;. 
estimates were Cjalodated using the U.S. EPA's I^ad Uptake/Biokmetic Model. 
of su'rface water from the, Syetlamds was ̂ hot estimated to pose a health concefm The 
niGdeled average blppd-iead concentration for childreh (bjrth to 6 years old) was 4;9 ug/d| 
(i.e., HQ = 0.2), iand the percentage of children potentially exceeding the biood-lead 
criteria concentration Of 10 ug/dl was predicted.to be zero. 

,'i^ 

.V 

Qualitative Risk Estimation . 
, \ Only a qualitative assessment of the healthy effects Cduld be made .aModated. with e^ 

to' copper in surface water, and copper and cobalt in soils/sedimeht, because toidcily values 
for these metals were not available. It should be noted tha!t each of these, metals are 
essential trace elements in the hmnan diet, and are normdly nb,t tome uriless inges^ 
abnoraially high dose levels. 

Based on the low concentration of copper in surface water (i.e., ,6.014 mg-^E)i..in 
comparison to. its federal drinking water standard (Le., 1.3 mg/£), e^osure taspiface 
water should not be a health concern. In addition,.the concentration.of copper and cbbidt 
in soils and sediments did not exceed their respective. t^ical, concentration range fqr 
unpolluted soils pf the eastern United States (USGS,. 1984). For this reaspu; e^bshre 
levels to. these metals jfrom soil/sediment should be typical of those which ^m^ 

. encpuntered in unpolluted areas of the eastern United States, and therefore should not 
pose a health hazard. . 

In addition, a qualitative assessment of the risk, assbdated ynth debris e^osiu',e has m^ 
The conclusion of this analysis was that debris pile$ ,and miscellanebus metiEd de^ 
Sitorage tank) on-site pose a potential hazard tp children. If chndfen play on the debris 
piles, amd e;q)osed or th.iirily covered buried metal amd refu^ there is the chance they m 
faill and injure themselves. : Althbuigh this is a physical' hazafd,'it is related tp sitb activities 
(i;e., filling practices at the site) and wafrants cbnsiderafipn fpf remediation. 

8.53:2 SummaTv bf Potehrial Health Risks Based bit Future L^d Use 
Future land-uSe health risks associated, with exposure to contmnihated site media were 
evaluated for develppment of the site as a park and rec^CUng/coTCbinpOstmjg operation or 
residential subdivision; iPptential bffTsite risks asspdated vnth U hypbtheticai resident living 
dpvmgradieht of the site were also asisessed. , 



• .\ 

:Woodiit6ck-Miinici^ Lan^ 
.- Bevisiom Final . MarehM,1992 

Potential Health Risks Assoaated with Developing the -Site ^ a Park ahd Recvcling/Co- ; 
Composting Operatioii . ' 
Health risk estimates were calculated for pqtiential park users for the fbllovvihg e^osure . 
pathways: 

• Ingestion of ieathate as groundwater. 

• Inhalation of VOC emissions released froth the fill ^eas, 

• incidental ingestion^ of contaminated surface water and sedimehf frbrii Wetlands 
' ^ andKishwaukee 0"eek.'- , 

V Dermal contact: with contahnnated surface water and sediment from wetlands, and 
Kishwaukee Greek. 

V • . Incidental ingestion mid denhsd contact with surface soils. , 

Total pathway risks (non-cancer and cancer) are suiniharized in Table 8'-20 for potential 
park users. Tables 0-8 through 0-li3 and :0-27 in Appendix Q contain chemical-'Sjpe^c, 
route-specific, and total pathway risks for each medium the potential park iiSerS may be ; 

i^Suniing the property is deyelbped as a park in the fothre, it was estiinated that;ej^Osure., 
to air, Kishwaukee Greek and wetlands surface water, jdshwaukee; G"eek and w^ 
Sediment, and surface soil would not pose a nohcahcer health ha^d to park users (HI < 1). 
Simiiar to trespassers under curreht land use cbnditions, surface soil exposure pbsed a,' 
unacceptable level Of canCer risk (i.e., CR =1x10-4) Ih addition, consumption of leachate r 
as groundwater was estimated to pose a potential ribn-cancer (HI = 13) and cancet (CR =,. 
4xl0r4) hazard tO: pafk users. The main chemicals that posed a non-cahcer risk were . 
cadmium (17%), nickel (19%) and zinc (23%) while the, main Chennc^. that caused a 
cancefrisk were arsenic\(64%),and berylliuni (35%). 

In addition tb the aboye risk estimates, non-cancer risiks were calculated for lend ei^bsUre ^ 
associated with consuhiption of leachate as groundwater from the i^otlieti^ private well 
vrithin the park. These risk estimates Were calculated using the U^. BPA's Lead . 
Uptake/Bibkihetic mbdcl. Ingestion oif leaChate as groundwater was estimated to pose a 
health concern. The average niodeled blood-lead cdncehtratibh for children (birth to 6 
years old) was 63 ug/dl (i.e;, HQ - 6.3), arid 100 percent of childreri were predijrted to 
exceed the blood-iead criteria of 10 ug/di. ,t 
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Ott^itative Risk Estim^Upn , ' ;• 
Siimiiar to trespasser exposures under eurreiit, site cbndk^^^ and xbbalt v 
concentrations in surface watery sediment a;nd Surface sbfl would not pbse a .health concern. 

! Blied on the concentration of copper (iO^fi mg/L) ahd. cobalt (0.55 fflg/L) in leichate,;;. 
consumption of these metals miay pose an additional leyel of nbh^cer n^ For example, 
cbpperVfederal drinking water standard (13 mg/L) is exceeded. , ' . 

Qrily a qualitative health risk assessment could be niade .for park ,users for potenti^^^ . 
exposure. If debris on-site is nbt prOperiy compacted and cbyered dunng park J "; 

. development, there is a potential-park users may be injufied. The mn^tud'e of hazard is^^ 
not measuraible and this exposure pathway ckn only be sjpeculated. There is substantia 
uncertainty related to the degree of hazard assoadted wth this potential pathway;. . r 

Health risks were not quahtitated for potential rec^cling/co-compbstihg operation users; 
•kather^ the heal& risk estirt^ calculated for park users are used as a tbol tb qualitatiyely 
; assess the potential hazard associated with the recyclihg/cb-compbsting operation./ 

The time spent on-site by a fecycUng/co^conipostirig worker ofusefwbuld he amiidpated 
Itb be small compared to a park user. Since surface soil was. the only medium estimated to 
pose a health risk to park users; surface soil vyipuld ialso. be the single medium of pbtential. 
concern; 

Recycling/co-composting would likely entail short peribds of time oh-rite ,by users who 
' drop off-grass cUppihgs iand pther recyclable/compbstable debris. ̂ qf the Operation.; ! 

may consist of infrequent (e.g., weekly) checks of the recyclable^bbmpostablo materials:.' ^ 
, -Soil expbmre would not be espeded to be associated with ih.ese a^vities. Fbf this reason, • 
a recyeUng/cb-composting operation'may hot pose a He^th ha^d .tb users Or Worke^^ 

Pptendai Health. Riskg A^^Qciated ^^th- iD^eloping the Residence Down^dient pf the ^ ; 
• - Site .V v.-

; Health risk estimates were calculated fbr pbtential off-site residentsrfor the. fbllbwing. V 
ej^dirbpathwajs-f. \ 'V' '"'-•.-•r 

• Ingedipn of contmninated groundwater from the upper aquifer. . - f 
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^cposiire to contamihated groundwater through dermal conta<^^ ^d iiih^atioin 
wMebathing. 

• Inhalation of . VOC. emissions rele^ed from the fill areas d^ to landfill gas 
• genermion.' ; 

Dermal eohtact with contaminated surface wateir from Kishwaukee &eek.' 

• , rnhalatibn of fugitiy^^ dust emissions released during bn-site devfelbpment 
. ; (qualitative assessment): . 

. Total pathway risks (non-cancer and cancer) are sun^aiized in Table 8-20 fbr pbtehtiai ' 
.off-site residents. Tables 0-23 through 0-26 in Appendix.;0 contain chemif^^specific, 

: rqute-specific, and total pathway risks for each medium the off-site residents , may bC 
\veiposcd'too. ' • 

Assuming-a reside^^^ to the sbuthwest of Kishwaukee Crbek, if wa$ .estim^ : 
. groundwater,may pose a unacceptable level of cancer risk (i.e., ixl0;3)'if it is consumed ' 

; V .d^y for 30 years; The majori^ (i.e., apprtmnmtely 99%). of the .icancef risk was Updated 
': '. with .absorption of vinyl chloride. Grpundwater was also! estimated, to poseVu noncaheef • 

. :, ' risk (i.e.j HI=4). The majority of tiie noncancer risk was; associated Mth arsem^^^ , ^ 
.. , (59%)./ Exposure to, other media did npt pose a caiicer or noncahcbr :risk,'tip pff-site. ; 

: '• residents. . 

Grouhdwater risk estimates were calculated using cohcentiratibns of cpntaminanls in 
y groundwater that represent reasonable; worst case estimatesi^^ Current jeyels: of •> 

grbuhdwater coritaminatibn oii-site were used to esrikate;futiire levels Of groundwater ^ -
; , ; Contaminants off-site, as recommended in RAGsj^ when grpundwater ,modeiing is^^^ 

conducted, i^though oii-site cpncentrationS: of groundwater cbntamination were used- to • 
... , assess off-site concentrations, based on hydrogeologicarc6nrideratipns,;pri-site • . 

cpntmmnation would not be expected to'impact off-site residents in the fotiire. 

Presently, reridual-groundwater contamination iS isolated, by sta^dnt water con 
within close proxiinity to the . ̂  area to; the southwest. This is. the Only area Where yinyi . 
chloride has been detected. No yihyl chloridedr .its pment compounds have been detected ' 
in landfUi leachate. Therefore, this pocket of stapant..groundwater omsite appe be . . 

' the, sole potential source of vinyl chlori.de. It has been detennined thnt groundwater flows \ 

• • 
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m both directions tow^ds the creek. For this rei^on, this pocket of cOhtamination is not 
• ^ ejected to flow any further to the southwest in the future. 

In regard to arsenic, this elemeiit was detected,at a eonceiibrati^^^ poteiitially above 
/, / , badr^dund levels at a single location on-site (\fW07). ^nVO? is Idc^^ edge of ' ^ 

the wetlands in the iidrtlieastem comer of the site. At othier locations, the concentrations '. 
' of arseiuc were within backgrouiid concentfatibiis. > , 

This dight elevation of the arsenic conceiitration in-MWO? may l)e due to namraljy iilduced 
- mobilization of arsenic from aquifer inaterial. due to redudng-conditioiis-in the Wetiafids. 
.Cdncentrations of arseiiic loca^d do^gradient .of the fiU area were within backgfou^ 

\ cpncentratidiK deteded m upgradieht mohitdring wells. For, this reason; it is unlikely thai , 
drsenib levels will be elevated above bhckgroiiiid cphcentfations at a residence , : 

", dowhgradient of the site. ' 

; .For these reasons, consumptibii of grounidvrater cOntadmhg'elevated^ ̂ enic 
,; chloride by off^site residents might not QCOIT future.. AS long as the groundwater off^ 

', , : site, is not cbntamiiiated, residents would not inCur ^ excess (i.e., abpye back^biind) -
;cancerdsk due to'groundwater u^. V-.''',s V'" 

. . Under potential fuhire site conditions; if the site were .developed, off-site residents nngh^^^ 
^ be exposed to fugitive diist emissions during constiuctipn: activities, and soil While using the ~ 

' , , site after cpnstmctiori is complete. TThie level of he^th risk associated with furtive dust • 
ej^josure would be'much lower than that assodated vrith direct sbU exposure while on-site;, 
because of .the short duration of construction (i.e.j furtive dust genefatipri): Bt^ed on the 
risk estimates, the additional risk from spil exposure while on-site would' not substantially; 
iUCTeaSe the excess cancer risk potentially incurred ,by thus population: Therefore; fiigitiv^e ' 

; dust e^psure during construction activities should also' not int^ease the excess. Cancer risk. < 
,in addition,'ejqfjpsUre lb soil or fugitive dust wbuld not pose ^ npncahcef healA risk '(i.e., r. 

r, in for soil pa^way 

Potential Health Risk Associated with Develpping the Site a$ i Residential;. : : 
Commiinitv ,'"-..v 'v'--; • 
Hypothetical hedth risk estimates were calculated for the. follbwing exposure pathways for,; V 
pptentialOn-riteresidents: : 

J: 



• Remedial Investigation lieratt. 
Wcj^tock.Mimicipa! Landrill 

Baseline Risk Assessment. 
Section 8, Page 55 

March 30,1992 Reinsipn: Final 

• Leachate as groundwater exposure via oral, dermal^ tuid inhdation exposure^ 

Inhalation of VOC emissions released from the fill areas due to landfill gas 
geiieration, •" , 

Incidental'ingestion of contaminated surface water and sediment from wetlands. 
ike< ~ ^ aiid Kishwaukee Creek. 

Permal contact with cohtamihated surface whter .and sedimetit from wedan^ and 
Kishwaukee Creek. ' 

• Consumption of homegrown vegetables. 

Total pathway risks (noh-ciancer aiid cancer) are summarized .in Table ̂ -20 for potential, 
on-site residents. Tables 0-l4 through p-22 in Appendix O'cOntaih chemi^-spedfiCi 
route-spedfic, and total pathway risks for,the potential pn-rite fesidehts. / 

The total HI and CR assuming residents were eiqiosed to all media was l,e+02 .and .46^03, 
respectively. The majority of the cancer and/br ribncaricer risk was- associated wth -
groundwater ais leachate, homegrown vegetable, mdoor air, and su^ace sbil ej^osiire. 
Refer to Table 8-20 for a summary; of the risk posed by each of the pathways. 

li"' • • 

The fbllowmg is a suininjEuy of the key chemicals iand routes of expbisufe cbntributing ^e; 
niiajority of the cancer and noncanqer risk for pathw:ays of concern: . 

Pathwav 
Major 
Route 

Majof "Chemicals 

Cancer Npheancer 

Leachate as 
groundwater 

Oral Arsenic(64.%)! . Zii 
Berymum(36%) vNickel(19%y 

' Cadimu^^^^ 

Vegetables^, Oral PAHs(100%): Bariuin(35%) 
: Mefcuiy(24%) 

Nickel(19%) 

Indoor Air^. 

Surface Soil; 

Iidialation 

Dermal 

Benizene(iOO%) ChlOr6benzene(48%) 
; Freon(47%) - : 

PAHs(97%) HI<1 

. 6. The HI for these ] 
toacity of. each 
population. 

.rexixeded 1, and no sih^e cbemiial had an HQ>1. After consideration of^thelyw of :6igjm 
/.(Table 8-19), it was determined that this i>athmay doM not pose a noiicaiicer health risk to tite eiqiosed 
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In addition to the above risk estiimates, hpn^cancer rislK were ealcuiated lor lea^^^ 
,: as3pciated \rith"consuniption of le^chate as grbiindwater from an prirsite priVjate well. ; 

> Tliese risk estimates were cjdculateduring the ij;S. EPA's I>ead Uptake/^^ 
Ingestipnofleachate as groundwater was estimated to pbse a he^th coheern. . The average : ' 

. mddeled blbpd-lead concentration for children (birth to 6%years old) >^ 791-ug/dl (i.e. HQ ' 
= 79), mid 1(X) percent of cMldreii were predirted tb exceed the blood-lead criteria o^lO: ;- ' 
ug/dl.-: - ' . • 

pui^itative RiskEstimation' 
: Similar to trespasser exposures under current site conditioris, copper aiid cobalt 

. cbncentfatipns in surface water, sediment and surface soil woiild. not pose a health cpncem. 
Based on the concentration of copper (10.8 mg/L) mtd cobailt (0.55 :mg/L) in leachate, ! 
consumption of these metals may pose an additional' level pf nbncancer risk. Foftexample, 

V coppers federal drinking water standalrd (1.3 mg/L) is exceeded. . 

8:54 Uncertmnties in the-Risk Assessment Process - v. 
;The risk assessment.pFbcess incbfpbrates nuinerbus assumptions and^s. theFefm^^ 
associated wifri a great deal of unceitaihty. Thiis, calculated mk estimutesi are not to be . ' 
conLStrued to hecessarily rejpresent actud.nsksi Prpper ihteipretatibn of heal±. risk yadues \ 
jequirps consideration of the uhcertaihties and assumptions involved m the risk 

• ''calculations.'-. " . ' '^C'-.' 

ih.e risk assessment uses hypothetical scenarios and cphservatiye as^mbtibh^ tp pimht% 
pPtmitial risks, for current arid future land uses which may Pr, may not, reflect actual risks.: 

, For instance, a trespasser is assumed to come on the site and be ri>pq^d t6 cpnt?^^ 
' in several media. In reality, the behavior patterns of children •(a:nd 'cbriditiPm^^ 
: trespass) near the site are unknown but site trespms l^ely occurs to a far lesser extent than, 

. what wris assumed for this, risk assessment (i.e!, the e}q}6sure assumptions pvefesrimate si^^^^^ 

. : ' ^e foUowing assumptions have rbeeri apphed in. each step pf the risk assessment prbcess,' 
^including site contarninant chmacterization, ,e:i)Osufe"assessment^ tom^ assessment, arid 

• 1'" ^ • ' . •' • A* '' ' j' '• .» ^ •' I ^ I ' ' m risk characterization. These assumptions may over- or under-estimate risks. JExamples of. 
some key uncertain^ factors and assumptions applied iri the riskassessment are described 
below, as well, as mdicatioriS of their biases: ' 
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\ • Assume site is fulW ch^airterized. T^e preiserice^ of ar^ of contkmihatibii not ^ ; 

identified may result in an underestimation of site riSfo^ 

Assume identified eliemicais ve asspdated majority of site bealtti risks. 
The presence of highly tone Gompbunds not ahalyi^ed for bi? identified cbmppunids 
for which little tond^ infbimation; cHSts (e.g., tehtatjvely idehfifi^ 
may residt in ain underestimation of site risfe;: , 

Evaluating pbtential future risks (e.g., private weU usere nrid future residents) m^ 
overestimate or Underestimate actum risks. , ' , • 

Tondty values , may overestimate risk. .Reference doses incoiporate conservative 
uncertjunty factors and cmicer slope factors estirnate upper hourid'95th, percehtile 
values. 

Risks/doses within an ej^josure route assumed to be additiye.. This may result in 
an over- or underestimhtibn of risk because using this approach does hot take into 
account antagonistie or synergistic effects:' 

Critical toxicity values derived primarily from animal .Studies may oyerr Or ^ 
underestimate risk. There is a furidamental^tmcertaiiity m extrapplatirig animal 
toxicity data to humans. Several factors may ihtroduce- the micertainty mcluding:.; 
differences in Species chemical- absb^tion. eharacteristies, pharmacokipefics, target =; 

" •brgans,'etc. : \ ^ v, ^ 

Behavibral; patterns cannot be predided wiUi certainty. The Ei^osuFe Assessment 
Section ideiitifies numerous assuhiptiO^S that are ̂ applied to ehafaeterizing 
populatibns and .their potential for. eiqibsure'to. site Containiiiants., Exposure' 
assumptions are conservative and likely; pyerestimate risk; Fbr example, drinking 
the water from the contaminated aquifen 

Models used to predict envirOnmehtai fate and transpoH bf contmrnnante^^ 
' Over- or. underes^^^^^^ "^k. The air pathway, models used have inherent 

uncertainty in their theoretical ability to accurately predict air icoricentratiQns of 
contaminants: For example, the air emission ^d air dispersion models used are 
conservative and oVer predict the cbncenhation of VOCS in air ejected under " 
actual site conditions. 

Contanlinant concentrations, in various media arc. assumed to remain . 
Constant over, time (As was noted preyiousiy. for'&is assuihption, this inay 
result in an oyer- or underestimation of ei^osure; Assuming steadyrState' 
conditions does not accOiint for substantial future releases of; umnidg^^ 
sburce materials (big., to groundwater) that may occur over time, nbndoes. it 
account for source depletion and^ materials through 

'cd^OD/DWH/Pty ; 

•i 
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are 
^ or potential 

. :11ie J^proadi of ̂ e i 

. cbntaihihatiOT^^^^ Effects of the,cpnfaminants of concern ph the target populations are : 
; assessed in teiins of ec 

. ;the current site status. 

IS .S;EPA 
' in the fbllpwing references: 

U.S. Environmentiil Protection Aeeiicv. 1989d.' E^loeical. Assessmeht of Haartdus Waste Sites: 'A Field and 
• : • Laboratohr Reftrenw. EPA/600/^9/013. \ ^ ̂ 

uA Environmental Proteilipn-1989b.- PiA An:^««^^wf.f;Midaii'ce for Superfuhd.. Volume 1.-Human -
: 'Health Evaluation Manual fPiirt A)^a^/5^1.8j^ (RAGS, I) 

U.S. Eiiyironmental Protection Agency^ 1989e. Risk AMemment Guidance for Su^rfund. Volume 11 
' Environmental Evaluation Manual. EPA/540/1^/D6I. fRAGS. Vol. ID 

concentration. SpCdes likely to be present at the site are selected to be repfesentatiye of 
is an evaltiatipn of 

site, based oil the effects of selected site 
area. • • 
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Q2F.mTx^rTTrAi;srmDESCRn^ 
Tlie Woodstock Mun^^ an area of approximately 40 acres, niear the ' -

: . soufhem eiid of the urban part of tiie Cii^ of Woodstock. Most ppl^d ateas north 
/ ea^ of the site ire coimrierci^ly developed. iScattered sin^e fahiily residences are ideated 

northwest of the landfill. A constrtiction company excavation'aiid parkihg area aire nprth of ; 
the lahdfilli, across Pavis Road., The City of Woodstock Wastewater Treatment Plant 
(WWTiP) is on the sbutherri side of the site, and a gun eliib skeet range is. across 

, Kishwaukee Creekv the Wbodstock WWTP includes digesters,, dperatibhs and; 
rheinteh^ce buildings, sludge drjdng beds, and a 1.5 acre polishing ppndi Therskeet range 
consists of a small buildingy parlung lot and lawn afei^^ and aii 8:;ft berm., Shooting is • 

. directed to the ndrtheiast, over the wetland on the southern side of Kshwaukee Creek. . 
Rural upland areas are primarily agricultural fields, south of Kishwaukee Creek and eaist, 

; ahd wert of file rite area. T^ 

The landfill is bordered by wetlands on its eastern; .western!, and southwestern rides (see. 
: Figure 9-1); The wetland on the west and southwest is cbhtigupuS \rith jashwaukeeVC^eek,, 

and extends to the southwestern ride of the creek. The breek iri'^this area has been 
' channelized showing a straight channel approxiniately 10 ffwde and 1 to 2 ft in depth,.with: 
, a silt bottom; During the summer the chaiinel is filled With algad and vegetation; ; 

Ihevcreek in this^eh is a low gradient, slbw channel. . The northeasterti bank blends into . 
the wetland along its side; The southwestern bank ranges from 0. to 5 ft in height, -
depending oh the . placement of spoil from past dredgihg arid erosion. The waterway is : ' 
heavily vegetated with siihrnerged aquatic plants: especially cbontajl YCerafophvllum:^^^^ • 
deTriersum) and filamentous aleaei The chaiinel appeared highly cutrophic during mid . . 
late suirimer RI field activities, Kishwaukee Creek in this area is fated by the niindis 

; Envirbririiental Protection Agen<y (lEPA, 1989) as a Cliass C Stream: 

Moderate Aquatic Retouice. A Moderate Aquatic Reibunx b'dttiei9)M^ u Fishety .coo^tt ^edomihu 
bullheads flctaiuhia sunfiah YLetioBiw •nn.V. aiid carp fCvpriiius'carpioV Sj^es diversity and number of ' ' ', 
:ihtoierant fish M>du^. Ttephic structure'skei^\witli incteasU frequency Voninivorei^ gtMn suiiriA^ ; 
trp^ClCSi • ' ' \ 
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Historical aerial photographs (U.S. EPA,'1989a) arid soil maps (U.S. Soil Coriservation 
' Service, i980)>suggest die rite ^ea has been a liEirge cipndnuous wetlwd that fonried the. 
; headwaters of Kishwaukee Creek. A drainage channel had beeri> constiucted through the 

wetiands southwest Of the site area. Spoil froiri the dredging was placed on the. 
southwestern ride of the ChlEumel. Much of the resultiiig drairied wetland was. farined .in the 
195(fe and 1960s: Draipage north and e.ist of the site ^ furiher channelized.^ prift of .: • 

: rpad construction, routing surface drainage sLrputid. the site. P,everopment tdprig: U.S. 
. iffi^way 14 and niiriois Route 47 iriay also have reduced Wetland areas. TTie City of 
Woodstock Wastewater Treatment Plaint coristfucted directly south, .of the, rite, and 
discharges into Kishwaukee Creek iriimediately dowiistream of the Site. 

Curreritly, the landfill represents one of the few open upland areas iri the rite yicimty. 
Much pf the landfill retains ri clay cap, which, ,w;ith past use o restricts 
development of surface vegetation to iriostty grasses and herbaceous species. In August, 
1990, Queeii Anne's lace (Dauois w f Ariibrosia ariei^siifolial. ; 
prairie dock (Silphiynt tcrgbinthinaeeum), golderirod (Mitefi spp.), quack grass v 
(AgfPpyron teperisY. arid foxtail fSetaria sp.) ddminated the yegetatipri cprnirimuty. In 
places, opipoftiiriistic tree species hrive becoriie established, indudirig coitoriwood (Populus 
deltoidesi. buckdiom fRharimiis cathartiCal. and hawthorn (Crataegus spp-l: 

Depressions in thei landfill, cap, which retain water longer thmi other areas; support the 
growth of vrillow (Salix spp.V and reed cariaiy gr^s fPhalaris ariiindinaceaV. The largest of 
ti^ese depressions are approximately 0.25 arid 0.10 acre^ Spils withiri 18 in. of the grpund 
srirface are a brown foe sandy silt without mottling or gleying. Smaller depressions, while ,, 
cbritaining some wiUpws, contain a herbaceous layer doininated by quack; ^assy Soils iri ' 
these areas have brpwri silty sand with gravel vdthiri 6 in. of the grourid riirface. .peeper 
perietfatidn of the soil with a hririd probe was nbt possible dufirig Wriirzyn'S'/field , 

ipbseryations. Because the hydric soil criterion iri not met, Aese depressions, are not 
jurisdictional wetlands. 

' " f 
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lie .Upland area provides likely habitat for several species of small piarnmalsj inciiiding -
field mice/vok^ cottontail rabbits/shrev^i .opossums, and squirrels, fpr song birds. / 
Wpoded ar^s on and around the landfill iwe sparsej providing ineompiete habhat fo^ 
larger Tnammals, such as white, tailed deer. Deer and other niammals, such as bats ^d 
riaccopns, may use the landfiU as part of their habitat. 

The McHeniy County Audubon .Society lists . 114 species of birds sighted in li habitat ̂ es . 
aV Moraine Hills State iPairkj 10 miles, east of WoodsWck Municipal limdfill'Site, 
priesence of some of these habitats at and near the site likely allows pppidatiqnS bf;spm^ 
the bird species. A; lack of suitable habitat, incliLid|i^ human dismrbanicej may prevent the 
establishment of others of these species at the landfni site. 

Wetlands' occupy approximately 6.6 acres yathmithe site boundary, with 5.6 acres oh the , . 
spbtheiii Side; between the edge of fflliiig and Kishwaukee Creek. This wetland is.prtmmily 
a fresh water marsh, classified as TEMCd-palustrine, emergent, seasonal, .partiaU^ 
drained/ditched, on the National Wetlahd . Inventory Map .F&WS, I986)i Portions ̂ | -
along Kishwaukee GrCek at the northwestern end .of this, wetland 'are bordered by a steep . 
embanlmient of fill and coyer soils. .Durinig the Rl field ac^vitieS trash obseiyed at , 
places oil the face and at the base Of the fill. The southern portipn of thC iyetl^d along ^ 
kishwaukee Creek includes an area containing standing water:;,' In .idiia area, tbO wetla \ 
fuhctionS as streamside wetlands Although rUost of me yretland hiong Kishwaukee Creek • , 
is primarily dominated by reed canary grhss,. some stands of cattails,(1^3^, spp 
sedges fCarex spp.1 are present, as are open water areas cQntainmg arrowhead (Sagittaria 
spp.) and bther aquatic plants. A few areas of orange seeps, likely tO be leachate from Ae 
landfill, were noted in the southern part :of the wetland between the landfill and 
Kishwaukee Creek, Further to the north and easi the wetland appeare to be a drainage; 
swale developed by sheetflPw from fill areas slppmg towards; kishwauked Creek,, " 
Drainage charmels and scoured pl^^^ are noticeable, m some areas Of mis pprdbn of the 
wetiafid. Vegetation is pri^^ canary grass, althpujgh gdldenrods were eonunpn in 
transMph meas. Species idehtificatibn of gplderirod was hot possible, because the; plarits: 
were immature .aVtbe time of the kl field artivities.' Spils m the weilarid 

; hy|Mc Hbughtbn and i^na.1^ 
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Wetlands in. ithe southern pan the site are adjacent tb KsWaukee Oireek^ Those tp the,, 
•east of the site have an area of open water, .providing habitat fot ^Vetland species pf 
TTiabimals add birds. This; wetland occupies less ^an ohb acre of the site, and is contiguous 
wilii a lOr^acre wetland designated as PEMF (paluitjinei; emergent, seinipennanent) pn the T 

; National. Wetlaind Wentory Map. Mus%at nests and a bea^^^ dani were observed in the . 
wetlands Pn the eastern and southeasfeni sides of tile Siitp/ Mtdlards were obseif^^^ ', 
Kistiwaukee Greek; Other species are! likely tp av^l themselves Pf the wetiand habitat 
avaUabieonandpffthesite. , > 

A lagrge wetland, wen and sputhwest of the site, which is cppti^ousV^^ the wetlanidk on : 
the sitPf fbrnis the headwaters Pf Kshwaiikee Geek. Thisiwetlandi desi^afe^ PfeMGd pn 
the .Kationai Wetland inventory Map, includes approidmately'SO acres, tinder wet siirface , 
conditipns, thesie wetlands fimctiPn as groundwater discharge areas. The wetlands ph the 
eastern side of the site carry water to illinois Route 47, w^here roadsi^ ditches cpimect the 
Wetiand to the kishwaukee Geek downstream of the site. > 

: J. 

••V 

Plants identified at the site as part of RI field activities are not indicated; as federal or , state 
endangered or threatened species (Illinois Endangered: l|pecies Prptenipn Board,..199Q). 
Sightings Pf animal species did- not!include endangered or threatened Species. 
Cpimnumcations from the U.S. Fish mid Wtidiife SerWce and the lUinois Depat^bnt of 
Conservation (Appendix T) do not report th® known .occurrence of endangered, or 

..threatened species on tiie site, but suggest the potential presence of habitat in the site area 
fprtiie following spedes: 

• Mvotis sndalis - Indiana bat tfederal and state endangeredV 

' Haliaeetiis leucocephalus - bald eagle (federal and statef endangered) . 

• Accipiter cooperii - Cooper's haWk (state eiidangered) 

' Uespede^ leptostachva prairie 

- V ' • 

Platanthera leucophaea ^ eastern prairie firihged prchid (state endangeredi^^ federal -
threatened § 

' ' J ' . • 

• • »*'. •, .. . •, , 
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9.3 O^MtCAI^ OF POTENTIAL CONCERN 
Samples were collected in media of environmental concern. Surface soils were collected 
from areas on the laiidfill cap to, represent eiipipsure to the tenpstrial .environment of the, 

' site. Wetiiaiids and Kishwaukee Creek have been sampled tqi describe cpntanrinants from 
;the site ̂ t reach ^ese media. One leachate sample Was coUected frpm a seep area in the ' . 
wetl^d south of the landfill (SW-01). Three surface, water samples were coUected froni ; ; 
Kishwaukee Greek: One of the Kshwaukee Creek samples was collected from a location '; / 
upstream of the site ([SW-10). Qther stream samples werd cpllected adjacent to the 
wetland south of the site and just upstream of the City pf WpPdstock : Wastewater 
Treatment Plant putfaU. the wetland leachate sample was collected from an area Where a 
iMdM discharge seep.received its initial dilutiPn from surface water; this sample was more .. 
representative of a laridfill seep than of the wetland water tp which wetland spedes: are 
exposed. It inay be considered as a wbrstUkely case suitace wa^r exposure. 

. •./ .i . 
$urfade waters and sediment samples from the wetlands and lUshwaukee Creek were 
analyzed for TAL me^: The wPtlzmd seep was analyzed fpr volatile organic compounds 
(yOCs) and semivplatile organic compounds (SVOCs), and the wetland sediments fpr 
VOCs. SVOCs, and pestiddes/PCBs. The surface water-^seep was not anal^ed for-
pesticidfijs/PCBs because of a lack of detection of these compounds in she leachate well 

\smnples. The' kishwaukee Crpek surface weter . and sediment samples Were analyzed only 
; for TAL metals because the organic compounds WerP farely detected, and only dt low; 

concentrations, at wetland sampling locations closer to the she from the cfeek, V 
.SVOCs, and pesticides/PCBs are not considered Ukely to Occur in the creek: as a result of . 

'• . thesite. 

9.3.1 Inorganic Parameter^ ^ 
Cyanides were not detected in any samples; they are nbt considered forthef^^^m^ 
Ecological Assessment. Maximum concentratioris of metals detected in media of, 
ehyifomhental concern are included in Table 9^1. A wetland surface watef background 
sainple was hot collected; values for the wetland surface water are cotnpaied to the 
Kishwaukee; Creek background, sample results: BPc^uSe of difficulty in deternuhation of 
representative background wetlands, a baekground sainple waS not required in the U.S. 
EPA T approved Work plzm. Results of sediment samplea firoih the Wetlands dose to the 

- r. 
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site:(SPQi to SDOS) were compared with background wetland sample resulte from wetknd 
.loqitions'greater than 300 ft from die site (Spi3 to SP16). Surface soils comparable to the 

limdfid rap cover sbils) were not available to saniple as a backgrouiid; 
results of site soil samples are cOmp^ed with the background sediment results. 

.' Maximum values of metal concentrations for the site miedia (surface spiis, wetland water, ~ 
and sediments, and downstream creek water and sediments). are compared with miaximum ., 
values of these paranieters for background samples (wetlmid sediments and iipstreato creek 
water .and sediments). Exceedances of two times the appropriate background 

. cpncentration are noted with, an asterisk ihTable 9-1. 

Maximum cbncentra^^ of 19 of 21 metals exceeded two times the .background 
cbncentrations in one or more medium of concern; ' Zinc concen^ations exceeded two : 
tunes the background levels for all media Of concern. Copper aiid nickel cbncentratipns ' 
exceeded two times the background cohcentratibhs for the site soils, wetland waterf 
sediments, and Kishwaukee Creek sediments. Arsenic and lead w,ere detected in all 
wetland and Stream sedinient samples, but at less thah iwo times the m^mum back^bund: 

• concentration.. ' • ' . 

Three metais .were selected to be further evaluated, in the Ecological .^sessihent to •.. 
demonstrate potential-effects of site- cpntainihants on the area ecosystem: Zinc was - . 
selected because it .occurred at cbncehtrations greater thaii two times backgrouhid / 
concentrations in all environmental media. Copper was selected becanse it was found at 
relatively liarge concenn-ations in several media. Copper is also of conceni because of its 
phytotbxic properties. Mercury was selected because it occurred .in . two. rnedia (Wetland ; 
$ediment and site surface soU) above backgifound cohcentiratioiis and is'the niost toxic of . 
the heai^ .inetals. Maximuin cOncentratioiu of these metals in eiivirohhiental ihedia are v 
presented in Table 9-2. 

The concentration of irOn in the Wetland leachate and at SWli, in Kishwaiikee Creek 
adjacent to the site, ,exceeded the U^S. EPA Ainbient Vi/^ater Quahty^ C^^ of / 
1,000 ug/L. The value at SWll exceeded the AWOC by 19% (1,190 .ug/L).' .TO 
Occurrence is not extreme, based on the lEPA observation that iron leVels in.Illinois . 
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strei^S frequently the standard because irbii is nafri^rally bi^ in n%ois waters 
(lEPA, 1984). Percent exceedanees for 14 Illinois river basins in 1984 ranged from 18% to ; 

. 77%, with a median of 60% (lEPA, 1986). 

Consideration of additional;metals would be beypnd the scope of the Ecolpgica,! 
Assessment. The potential worst case situations are included by the evaiuatioh of copper, 
mercury, and zinic. Evaluation of chromiuni, nickel, iron; Or other inetais, while they, may .. 
Occur in large cbncentrations in spme niedia. Would not add insist to. the potential effects ' 

, of site Contaminahts on the ecoj^tem. The high iron concentratiph detected in sample 
• SWOl represents a landfill seep more so than a wetland surface water. 

9.3.2 Organic Parameters 
Some organic compounds Were detected in samples of surface soils and wefiahd se&ents.; 

. Most of these results were single occurrences .below: the CRQL. prgamc-^cbmpbiinds , 
.detected more than Once, toluene and bis(2-ethylhe:^l)phthaiate; (DEHP), were .found , at 

. concentrations up tb 92 microgram per Idlpgrani and-1200 miClrogram per kilogram,^ 
respectively. Because of, its more frequent occurrence (8 times versus 7); greater 
eoncentrations, iEuid greater tpxicity, DEHP i$ considered m this !^olOgical'^sessnient for: 
wetlands and Surface water?. DEHP was nOt detected in site soils, but di-n-buityl phihalate -

: (t)NBP) was detected in all of the sbil samples. li)NiBP was evaluated in place, of DEIff 
for the terrestrial habitat. ' , ' 

9.4 EXPOSURE ASS^SMENT ; 
9:4.1 B^bsufe Pathwavs 
Biological populations are potentially exposed to site eontaminants. Potential e;q)oisure 
pathways for plant and aiuinal pppulatiohs on the site aUd iU'the surfouUdiiig .water and 
wetland areas are listed in Table 9-3. 

, .t • 

9:4.1.i Terrestrial Habitat 
In die terrestrial environment on the site^ plant species may petietrate the cbver soils 
have rodt systems in confrict with wastes. Burrowiug animals .may also come into contact 
with the wastes by penetrating the site covef. Oround nestmjg. birds and surface dweU^ 
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; mammals j iejitiles, and amphibians may also be .exposed to contaminants tiiat may be at 
the site surface, due to chemic^ migration or erosion of cover soils. 

9.4:1:2:Weti^dHabitnt " / . .v-:-;' 
. In the wetlands south, east,, and west of the lamdfill, closure of biologicai communities . 
may have resulted from .seeps from the landfill to surface waters, especially on ^e 

^ southwestern side of the landfill Although several sUrfacerSeeps were oteeiyed on this;si(ie ,; 
of tie landfiU during;the RI field investigation,-only one Wi^ (consistency noted, on ^ 
eastern side and. none consistently noted on the western, side of the landfill Sedhnent 
contamination, if any, may have resulted from erosion of wiwte or soils firpm Ci? landfill pr , ^ 
percolation of leachate through the sedinients. In addition to potential, surface water . 
effects on the surrounding wetlands, the Site presents a potential source pf contaipihation 
by groundwater flow.. Especially during;periods oif high Water flow, the sUrfpiihding ; 
wetlands function as a groundwater discharge zonie, and thay provide for dischdrgyof ;. 
groundwater from,beneath the landfill. 

Piants in wetianids on the three sides of the landfill have the opportum^ to erfrac^ 
contaminants from wetlahd'sedinients. 6bseiryations Of hydrdloj^c conditions included^a^ 
dry period (AU^st 1990), period of npinial conditions (Septeiuhrf 1990), and.wet .peri 
•,(April.l99i),: v 

Exposure of animal species. tO surface water in the. wetland W®st bf the landfill appeai^s, 
limited. U.S. EPA has required assumpti6n*of periodic e^qiosUre of aminal popitiations to ' 

, shrface whter in this area; however, during RI field activities, sediments within One ft pf tiie 
surface were dry pr^ at most, moist. Even cattail stands; did not contain si^ace'water 
'during; RI field activities. Wetland miunmals, inyertebifates (e.g.,, cra^sh), a^ are 
iikely to be exposed to shallow subsurface water. 

Plants, wetiand niariimals ahd birds, arid invertebrates in the wetland on tiie eastern side pf 
the landfill may coritact contaminants from: the jandfill by erosiOn .of landfin soils or : 
leachate seepage, but areas; of open water near the landfill are few ^d smali • A imge-open 
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water area approximately 200 feet east of the landfill appears to receive most of its 
drdnage froin Uplands to the, east and from dr^age of l^d north of U.S Hi^way 14. W 
results establish that i^oundwater does not flow eastward from the landfill. 

wastewater treatment plant jiist downstream of the site increases the flow of the qreefc. 

In the area of ilie Kishwaukee Greek adjacent to 
iand algae)j fishy invertebriates, reptiles, ^phibiansj and wetlsthd mainhials ^id birds have • 
direct contact with the surface virater. The macrophytes and anhi^ spedes.alsd 'i^ay hav^ 
contact vwth the sediments., bioma^ficatipn of cpntamlnMts m fopdchmns may 
occur among the species present. Larger mammals, sUch as; deer, n^y also hayie aiccess to . 
contaminants in the creek. 

' The '^oundwater from Zone A (Figure 4-8) discharges to the wetland at the sputh end of 
,the landfill. Portions of this wetlmid seasonally contain sufGcient standing .water to support; • 

,: ' fish sjpecies, as well iiis plants, invertebrmes; and wetland mammals and birds. Plahte 
(macrophytes and algae) can potentially be ej^osed to site contaminants from'Spiface 

. vmter Or Sediment. Wetland mammals and birds, rep,tfles, amphibians, invertebrates, arid 
fish have contact with wateir and sedinients arid;canbipmagnify contaririnantS 'thrpug^^ 

" ^^foodcham. . 

9.4.1.3 Creek Habitat 
The Kishwaukee Creek in the site area functions ̂  ari open water pprtion pf a wetland , \ 
habitat. Although the creek had been channelized, its banks, especially the northeastern 

;one, are low, allowing water flow and animnl riiovement between the creek.and wetland.; -
/ The creek as a defined channel-begins less thian one riMle upstreara Of the site; , It is highly ; • 

^ eutrpphic,, with liule flpw in the a^ea oif the site, but discharge from theyWpodstock - . 

' 9.4.2 Popuiations of Concern ' : 
The effects on selected species have been considered to assess the effects, pf , site . 

, contamiriants pn the surrpunding environment. > Contaminants were assdSsed asm^st; ' 
, specific endppints of/population parameters, such as growth Or limits on reproductions 

. . 'V .. V.' 
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Ecological endpOints selefcted for representative species of cohcerri aire listed in Table 9^4, 
Speides selected for .evaluation are for^^ disdissed in the foUpwing subsecdqns. Spedes . 
yeie chosen'On t basis of their potential, presence On site ^d the ayailability or -
cOmparabihty of environmental data in the literature for the species. 

\ ; 9:4.2:i Terrestrial Habitats 
The terrestrial habitat of concern is-the landfill cap^ In spite of the proadnuty Of Urto 
development on the nbrthem and eastern sides,of the dte, it may be included .wthin the 
feeding range of raptori spedes such as the red tmled hawk. These birdis feed on, among-, / 
:,b^er prey, small open field manmials, which' are likely present ph the ate. Such spedes ' 
iiiciude field mice (Pgrijmvscus spp.l and voles (MicrotUs spp.). The hieadPw vole 
(Mi^otus pennsvlvanicusY is a common species representative of sma^ ipamm^ likbiy to 
live bn the iahdfillj and was considered a terrestrial spedes of GOncbrn. 

,^,The meadow vole typically lives in grasslands or Other areais that prpvide a: low-lying • 
pfptective pbver. It typically nests in high grasses and uses bb^ burrows aud -gr^s-cpvered 

; niiiways. The home range is usually less than one fifteenth of an aCTe. Tlie rneadPw vole's ' 
fpod consists primarily of grasses and other vegetation, although; it may inipiude animal 

^ matter when such is available (Burt, 1957). 

9,4.2,2 Wetland Habitats • 
A species common to wetlands in much pf the United States is the, muskfat (Ondatra' 

. zibethicaV TTie muskrat is the most heavily harvested, and; likely the mpst coiiimpn;^^^^ ^ 
. wetland mammal (Mitsch and Gosselink^ 1986). Muskrats liye in a vanety of wetl^d 

situations and require open water fpr at least part of the year. Muskfat nins amd houses-
were observed at the site during M field activities, ^e muskrat is primarily herbivorous, 
opnsuming stems and.roPts of aquatic or wetland vegetation, but may becoime camivoroui 

: during some periods (Burt, 1957), The muskrat, was coiisidered a f epf esehtative wetland^ ^ V 
yrildlife spedes of concern for this Assessment. 

. I ' • 
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9A^.3 0eekH^itat 
in a4^ anti ahimaJ spedes, whose tebitats may extend to 

" iSshwaukee C^eek also suppbm submerged plants^ such as cbontpdl, to fish populations. ' 
A common panfish likely, to be.supported in this; ppijdoh of die, Kis .Qrpek is;the 
blueiill sunfish (Lepomis ihacrochimsV This sjpedes. wto cohsidered. as a Teprestotatiye 

. surface water spedes of concern. 

: ,The lives in streams, lakes,: and ponds vnth gravel, stod^ of inud. bpttpto. It's; ^ 
adaptation to a wide variety of habitats makes, the bluegill a iikely inhabtont of the 
channelized portioh of Kishwaukee Creek. The bluegill consumes a variety of prey, ' 

; including atoaric .cr^^^ arid itaect larvae, riioliuscS, %h fty, tod occtopnaUy.^P^^^ 
materiid (Scott and Crossmari, 1973). 

9.4.3 Ei^osureCOricefitratioris ' ^ 
Exppsurie concentratibris are estimated for representative spbcies of cbncefn frpm: ; 
concentrations analyzed in media of cpncefn. ihese media include site surface sbils;-
wetland surface, waters tod sediments, tod Kishwaiikee Creek surface watto to.d :Sbdtoents.: 
S^ostoe cbricehtratioris for de habitaty at die site are presented in Table 9^ 

iFor the spedes Pf concern, ingestion of contaririntots frprii .feeding is assumed to be the 
primary route of exposure. Cpnceritratiohs of cPnutoriaritS in toff ace: waters are c 
.approximadly three orders pf toagnitude leto tbto those of .the, wetltod and. creek 

' sediments, presenting considerably less exposure to the. meadow vole arid ,ntusloi'at by water 
contact of drinking. Uptake Pf conttotintots; from sod or sedinient by dired iitdso 

: npt likely to be a major route of intake compared tp irigestiori of contamiharits. . Results of" 
eStitoted conttoiinant ingestion are presented inTable 9-^5. f ; ; 

. For the terrestrial spedeSj the meadow vole, ei^bsure is estiriiated tP; occtir ffom the ; 
ihgetoon of contamihated soils (sediments) as part of cbnSumptiPri of pltot rPPts^^ t^^^ 
and grasses tod frpm^ooinmg. The average w;eight meadow vble.(45..granis) corist]faes;its ; 
body weight daily (Burt,: 1957). Because the distdbutipri;: coefficient between' ari pfgaitic 

J* 
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soU- and plants contacting that soil is hot available, a biocohceiitratibn factbr for the food 
species corisutned by the meadow vole cannbt tje developed. For the calciiiatibn of 
expOsurevto contaminants by the .meajdow vble, the concentration of cbhtaiiuhapts in the 
soil (sedimeht vi^ues iisjed) used for the total closure eoncentratibn by ingestibh of 
food. Ingestion of water whs extiipblated from the value for the mouse (tJ.S. HHS, 1983). . 

; The lifespah of the meadow vole is ̂ sumed to be two years: Tlie intake concentration fpr /^ 
; '. : mea^^^ derived from the equation Residential l^psure: Food Pathi^y (Bdiibit 
; b-17)fromiRAGS, Vol:I(U.S.; • ^ ; 

' .For the wetland spec^ the muskrat, .exposure is estimated to bccuf from ihgestibn of' 
cbptanuriated sediments as part of consumptibn of cattml and other wetland pltot rbpts. \ 
As with the meadow vole,; the cpneehtratiPn of contaihinahts, in the sediments tp 
represent the total eiqjpsure concentrations frbm.tbb(d '^ to the Wskrat. ̂ ingestion Of . 

: water was «trapblated from the value fbr the rat (U.S. HHS, 1983). the s^ eolation ; -
: from R^GS,' V (U.S. EPAj 1989b) was used to calchlate intake cbncentratiohs .#m 

musfaats: The average bbdy weight for a musfcrat was assumed to be 1^00 grams, and the 
- average exposure duration twp years (Burtj 1957). / ' : • > •; ^ 

Eor the creek species of cohcern, the bluegill, the fobd source .inclu aquatic 
macrbinvertebrates, which me prihmrily ei^bsed to the creek se(iimbnte, mi|l ^.o^lahjktpii, 
especially fbr juvehile life stage of the bluegill/whiki are exp^ the creek'water > 
cblumn. For the blue^ll, the average body weight waS ^smned tb.be 1-^ gfams/exppsufb: 
duration fbur years, and^ ^ sburce wm fepresented by 75% sedhnent Gbncehtfatibn 
(macroinvbrtebrates) and .25% water concbntratibn (zob^iahktoii) (Scott and Grqssi^' , 
1973). A bioconcbhtratipn factor (BGF) of 1,100 (AQUlRE datable, tj.S.'EPiA 1989g) ' 

: • \vas applied to the. portion of the food supply exposed to zinc in the creek water. " iBecauS^ 
. the contaminjmts of concehi have low water solubiHties, their presence is ' 

bpund to suspended particles. Thus, direct .absbiptiori provides a source Of exposure , 
. secotidaiy- tb ingestion.; A biocbncentfatioh factor, for uptake of -contamiiiaiits pf concern • 

from Mhnept^ to fish or fish fobd species Was nbt available in the Uteratme (AQlin^ ' 
^ v database)...' •. . 
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9.5 TdXICITY ASSESSMENT . 
9:5.1 Specie^s Assessment 
Exposure of population to contaminants at the site may result,in toaeologic^ effects. ,• 
These effects vary by the level of contaminationno the exposed populatiohsl 
Documentmion is available ifor various spedes for effects commonly rahj^g ffpm the • 
ebiiservative No Observied Adverse Effect I^ver(NC)AEL) to the more drastic IJC; (Lethal, 
Concehtration to 5Q9fe of a test population). Grtteria pertinent to the eeolb^cal endppints 
selected for the spedes.of concern (Table 9^) are near the conservative end of diisTange. • 
Values, for various toxicity parameters, including lU.S. EPA i^bient Water Quality. ' 
Criteria, are included in Table 9-6. Values in Table 9-6 supplement the'ecological -
endpoints presented in Table 9-i4 to present a description of subchronic add chronic toxidty '. . 
Of contaminants Of concern. 

FOr the creek species of concem, the bluegiil, eqiOsure cOhcehtfatiOns jtte'fepreisented by , 
the:cohcentrations of, cpntaininiants in surface waters: AlthOu^ this species is potentially • 
exposed to contaminants by feedirig pn beiithic macroinveitebrates .^d .sodiinerilsy -
as Open water prey and suspended particles, exposure and effert values are pfesented; id the 
literature (AQUIRE database) at aqueous cOncentratiQns: IifformatiOn Oh the extent pf 
ttansfer of Cpntaininahts from sediment to fish popiidatiOns, either by dirert ingestion or by , 
uptake by beiithic organisms and ingestion of them, is not available^ Ea?ed on .av^abje-
information^ for die bluegill or other aquatic species, the app,ropriate cpthparispn fOr 
ecoipgiCarendpoints is tp compare surface waste concentrations of coniaimnants with -
aqueous concentratiom that result in initial effects oii aquatic orgahiisms: ^ 

Different expressions of the suppression pf growth are available for the contaminants Of 
' Concern to the aquatic species of concern, the bluegill; or to pther freshwater fish species. 
However, -diese endpoints are usu^ly presented m terhis of aquepus cpncentralions of the 
contaminants. Because Only copper and zinc Of the contaminants of concern were fouhd iu' 
the creek and/or wetland Surface wateris, the other contaminants of eoncein carinot be 
assessed directly by these endpoints. ^ 

'...A. . 
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T^e tJ.$; EPA has developed conservative values for the prote^oii of human, 
applicatibh to die risk assesisment process. Aldiou^ some of these values for chemicals: 

. are based on human population data, others are based on rodents and are mbro. applicable . 
: to the i^olpgi<al Assessment for the Woo^tock Municipjal l^dfill Site. Reference dose 

- values (RFDs) for the contaimhants of concern, with t^ species investigated and die . 
effeipts noted, are included in .Table 9-6. These values are supplemented Widi data iBfom ' 
laboratory rat or mouse speeieiS, where available, as more representatiye than human 

; . health data to the aninial'species (meadow voles, muskrats) at the site. 

The potential for cancer effects,on animal species is hot addressed in the.Ecological . 
; '.^sessment. Most have sufficiently short life spans tbat a long term di^asei, , 

siich as; cancer, is not in eyidehce in localized populations to the extern that it affects 
-population dei3sities, .Inforination concerning the presence of specific endtmgefeti species, ; 

• for which cancer effects may nbed to be addressed to ptotect a limited number of 
individuals, is not availabie. . ' 

9.5.2 Sediment .^sessment 
Gurrently, criteria or guidiEmce concentrations are not available for small streams or • 
wedand sediments. U.S. EPA Region V (1977) hais developed sidelines for Great Lakes 
harbof sediments, and. the Ontario Ministry of the: Ehvirpnnient, (MQE, 1987) has a , 
Classification system for disposal of dredged sediineiiti (Table 9-7). Acebrding to: p^itchko 
(1989), the Region V guidelines were developed to addresMhe disposal of dredged 
inaterial imd are not adequately related to the ihipact to the sedimehts bh the lakes,- For 
this reasbn^ the values are considered interiiri guidelines. According to Fitchko (1989)^ the 
Qntarib MQE guidelines were modified froin the U.S. lEPA values to reflect tire resulte of 
studies undertaken m Canadian harbors on the Great Lakes: these sets of guidelines are . 
riot suitable as criteria for Kishwaukee Creek because of the differences in habitats and 
area land uses. 

Little information is available On the effects of sediments, on fish populations likeiy to occur , 
in;ifvishwaukee Creek: Fish are ejq)Osed to sediments primarily in the Creek rather ; than in 
the wetlands, where the presence of water is seasonhlj and shallow at rnO^t. :The major 
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exposure route for fish.is by feeding on sediment-dweliing madrpinyerteW Beeaiise 
most metals have low bioeoncentratipn factors (exciuding methy^ted forms)^ the 
concentrations in the creek sediments represent ^psiire concentfatioris to; creek biPt^ 
induding fish species/HoweVerv uptake firom the sedinientsi^unimPwn. 

Effects on biota have been examined in a literature survey by^Ixing and Morgaih (101), ' 
.^ese authors have listed concentrations of organic and inorganic cpnteimriants measi^red 

~ in associa'tibh with biological effects reported frpm pubiished studies. .. Tables ,6f the . 
concentrations and effects for several metals from.Long and Mprgan are ; . 
/Al>peAdix U. Data with which measures of ijiological effects' could be associated yrith irbh / 
. concentrations were npt found by the authpre. The authors have developed-effeete rahge . 
percentile vaiiies for the.lpwer tenth percentile and the fiftieth percentile (ER-L and ER'- / . 
,M/respectively) Pf the repprted cpncentratiPns, ais general guidance fpr evaluating the ; 
National Status ahd Trends Program of the Natiphdl pceanbgraphic and A^ospheric; 
Admiiiistration (NOAA); Thbse values for selected metals are •included in Table: 9-7; :: 
however, the authbrs w^ that there is no. intent ej^ressed or impUe'd that the E 
ER-M values represent official NOA^; standards. 

9.5.2.1 Creek Sediments. Several metals were detected in- sediments: of KiShwaukee; 
Creek upstream and adjacent to the site; Of these metals, cbp0r and/zmc were deteeted 
at twp tinies the background concentratipn at .$pi i, adjacent to the. wetlands apti^^ 
sputheiii side of the IflnHfilt Nickel was nbt detected in: the . upstream Pediment sample 
.(SDIO), but was detected at both SDll and SDi2. 

Other metals were not detected at greater than two times; the Creek baCkgrpund -
cpncenfration. Mercury was hot detected in any pf the Kishy^aukee Creek sediment 
samples. Irpn oceUired at greater cbncenti'atibns adjacent to and doymstream of die site, 
but at less than two times the backgrbund concentiration. Arsenic was detected adjacent to 
the site at a concentration. 15% greater than the back^pund level, and dpymstream pf the ' 
site at a concentration less than the background level. The lead concentration was gfeater . 
at the background location than at either of the two dpwnstre^ Ibcati^^ 



Ricriicdiiil _ 
Woodstock Mui 
.Revisibh: Final 

Site 
Ecologibl ̂ seissment 

Section.9, ftg)i;17 
MaRh30,1992 

. As d^^ for the creek sediments/cbncentfatioiM of arsenic^ .ifon^ a^d lead, 
• adjacent to and downstf enni of the site did, not exceed two times the upstream, background • 
concenteation. At location SD12, concentration of:copp!er,' nickel and zinc did not ekceied 
guidjslihes. presented in Table 9-7. For location SDll,; adjacent to the site, copper and 

' . nickel , sedim^^ concentrations were greater than guidelines for open water disppsal , 
(MQE) and nompolluted sediments (Region V), but were less than othpr v^ues from ; 
Table:9-7^ The zinc sediment concentration at SDll bxcebded the values in Tabib 9^7,, 

• 9.5;2:2 :Wetland Sediments. Cohcentrations of arsenic ind lead in wetljmd sed^ents . , : , 
^site did not exceed two times the m^mum background values for wetland .' 

sedimehts. GonCenfrationS of metals in sediments from locations Sb06, SDQ7, and .: 
SpOS-were generally less than, Or in the Iqwer ranges of, values presented ^m^^ 9-1. J • 
Locations Sp03, SD()4, ̂ d Sp05, on the southem side of the site hear the . landill^^^ 
sediment concentrations greater than some or all of the values for the mfet^ listed in^^^^^^ 

'Table 9-7. , Sediments at location SD02, west of the site, had metal cohcehtratiom twovtb 
four times thbSe from to the landfiU at SpOl, and^exceeded some of the v^uesi arid .. 

•.'^ranges'liSted. in Table :9-7. • , 7, ' 

. I 

" i 

9 6 RISK CHARACTERt^TION , 
'Exposures of representative species of concern'haye been estirimted for repfesen 
contaminants of concern. For terrestriarand wetlarid mammals, the ^ejyosures have 
developed in the format of intake Of cbntairiinants e^ressed on a fraction of body weight 
per day (ug/kg-^day) and are summarized in Table 9-5. The iritakes me assumed fp^ a 
iifetiirie, or chronic, ejqppsure beeaute the representative specfek hayeTartges that^ 
restiicted to the site or adjacent wetland or surface V^atefr Tlie, mtajSce.y^^ Of Table 9-5 
can be expressed as chronic daily intakes; (GDi):; Because exposure dpsek dp; apply to 
exposure Pf apuatic organisms, GDI yalues for the aquatic, species are replaced byihe 
ThaxiTTiTiiTi fcohtamiriant concentration in surface water to calculate eiqiosure ymues.' 
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Potential eiEfects of the selected qontamlnants of concern have been summarized from the 
\ saentific hterntufe. Results of chronic exposure have been included where such values £ne 

:availa,bie. Endpoints of studies resulting in initial effe^ to the test populations, e^ecitdly 
. thosiB effects on reproduction, or population mainten^ce ((E?.gM teratogenic effects) have • 

been eyaiuated, whisre .possiblie. thiese ecplpgic^ endpoints are included, ih^Table'9-4. v 
Other pertinent data for the contaminants of concern are iriduded in Table 9^ as an- . 

; y indica^ , , . 

For the selected species of concern, the closure concentrations of the representative 
cpntaminants of concern, exjjressed as GDI values, are compared to the ecolpgicai 

• endpbiiits, for pppuiatipn stability (e.g., reproduction effects, etc^, eiq)ressed as EE value^^: ; -
ill Table 9-8. The comparisons^ are ei^ressed as tutips of potential intake .values to the 
population effect values, or GDI/EE. TTiis ratio results in a yaiiie defined for human j v; 
health risk assessments (RAGS, Vol. I), as fte Haz^d Quotient (HQ) for contateants 
of concern to the selected spedes of concern. A sunmatipn pf the has^ , 
performed for human populations to obtain tin accumulative,Haz^d liid^ dte. For;; ? 

; the Ecological Assessment, only represeritative contaminant bf greatest . Cpncem 
i addressed to present an indication of pbtentiial ecolO^cal,effects bf Site contamiriants. 

, A Hazard Quotient value pf l> T indicates that the spedes of concern has an intake of ia " 
pahi^ar cont^nant of concern at a dose rate that is iflcely to be suffiqent to affect: the' f 
populatipn stability of that spedes. For the selbded contamirianfe of coricerri, copper,: i, 

/inercury, and zinc appear to present a hazard to the stability of m^dow-yoles (HQ p 4 for ; • 
.each). . 

= The' HQ values for the meadow vole population are a result of the yalues;^'T^ 
values are a result of the large concentration applied to the ej^osure fpr this species 

, (greatest sitO soil values) and the rapid feeding rate of the species. 

Because dose concentrattons siinilar to' thOse applied to the niainnialian Species:Wre hpt 
; ayailable to deyelpp Rro values for aquatic spedes, ecplbjgical endpoints are e^reMed as 

exposure cpncentratioris. The time faqor for the exposure concentrations is ^upied to be 
Constant. 
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U.Si EPA chronic Ambient Water Quality Criteria (AWQG) wei;e not exceeded iii the 
wetland or Kishwaukee Creek, except for irpn (see Table 9;r9). The criterion ifor iron 
exceeded by the wetland, shrfiace water sample (SW01), collected from M area iiifluienced, 
by a landfill seep,.end from Kishwaukee Gjfeek adjaceht to the landfill (SWll). The 

. criterion for iroii was not exceeded by the foshwaiikee Crfeek surface Water, sample 

, Woodstock Wastewater Treatment Plant (SW12). Other AWQC were not exceeded. 

Uricertainties in this risk assessment process arise froin use of . laboratoiy tests using ' 
kboratory species (e.g., rat, mouse) applied to Species likely to be at the site. Assumptions ; 
of Sizes, rhnge sureas, and feeding rates for selected species are derived from the scientific .-
literature for the selected species Or Siimlar ones. .These uncertainties may result in an 
underestimation or oyerestimation of the potential etolpgical risk presented by; t 

; To avoid underestimating ecological risks, UJS. EPA guidance has required'use' of 
maximum values for chemical concentrations in environment^ media and the use of a 
landfill leachate seep in the Wetlands to represent wetland Wrface y^tef.. 

9T SUMMARY " •• ^ f 
/^e purpose of this, Ecological Assessment is to identify chemicals Of potential ecolp^c;^^ . . 
concern in the yicihify of the WOpdstock landfill. .T^o that end, this Ecologi.c^^ ; 
of the Woodstock MunicipalsLandfill Site presents a diSciisSipn of seleded odntaniihahts of . 

; concern for selected species of concern. In accofdanCe with the approved Work Plaiii no . 
sampling of plant or animal tissues Was conducted. However, tO derive an indicatibii of • 

.. what coinpoimds or chemicals ,W;ould be most likely to reWesent a. risk to die envirpnmerit,. 
conseiVative values for chemical toxicity and biptic uptake were used to derive an . 
indication of potential biotic effects. 

The contaminante of ecological cpncerh that Would appear to present the greatest risk to 
; selected species are heavy metals. 

• Copper, merctiiy, and zinc concentrations in site surface Soils may be present in 
concentrations sumdent to iaffect small terrestrid mammal populatoohsi 

c;. 
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wetland, wkter does not appear to have an adverse :effect on the population of 
wetland mammals. 

Eji^psure of aquiatic species in Kishwaiikee Creek to surface water cpncentratibhs ' / •• 
concern. 

in media of ecolpjgical 
criteria or guidance 

,JEk/ccf/PJV . 
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isEcnoN io 
STJMMAkY AND CokcLUSIONS 

10.1 SITE DESCRIPTIQN V ' 
'iiie' Wopdstoek MunidjpEd T iiTidfill Site (Woodstock Site) is,located, southwest oif the . 
iiiterseGtion of U.S. Route 14 and Illinois Roiite ,47 in Woodstock, Illinois. Tlie laud 

: surroundirig the Woodstock Site is a mixture of residential, agri<ml^ral, commercial 
and light industrial use. The, City of Woodstock wastewater treatment plant is looatad 
sOuth Of the Site, between the lahdfiU boundary and. the'cfeeki, / 

\ Froin approximately 1935 until lOased, to the City of Woodstock in 1958, :the Site w^ , 
used as a local trash dump and open buniing ,area by unknown persons or cphipai^^ 

' ; The site,was used by the City under a lease agreement as a househpld garbage and 
municipal landfill froni 1958, until its acquisition by the .City in .1968v F'ollpwng 
acquisitibn of the property by the Cityj the property was used for the dispOsal of , 
hpusehold and miimciipal solid waste ^d various, industrid solid wastes. The City of 
WOodsto.ck discontinued disposal activities at the Site in 1^4. Between Mi^ch 1976 
and October 1980, the majority of the landfill was covered and re-Vegetated,. 

^e ̂ otind elevation ranges from a maximum Of about 950 feet above seh revel, in the 
hbrth of the Site near Davis. R:Oad, to iapproximately 925 feet in the wetlands area in the 

- . southwest region Of the Site. The ground surface, including the find gradOs of th^^^^ 
IflTidfiil- slope gently doUm from Davis road toward IGshyiraukee Cfeek in the south. 

There are 51 piivate water wells located witkn two. miles of the Site gmd the. City of 
':WppdstoGk maintains foiir active municipd water supply wdls^thin three'm of the 
Site^ There isno evidence that ahy have been affeded by the landfiU- , 

. I 

1 
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• in.2 POTRNTIAL CQNTAMTNANT SOURCE 
Bpreholes through the landflli, indicated that tiie lahdffll is uniined tuid that it was 
app^putiy constnicted directly bn the onginal ^ouiid surfacp, consisting of s^d, silt,, 

- and peat. The total fiil tluciaiess ranges from less than five feet in 15 feet 
: f r thick in the southwestern quarter of the landfill. The, total yoluine of refuse in the 

: jandfill is estimated to bfe 13,000,000 cubic feet. The total volume of kacha.te. in 
, Woodstock landfill is estimated to be approximately 1.4 million tnibic feet (-10 million; 

. gallons). . . 

A water ̂ balance was conducted for the landfill to derive an estimate of the leachate 
generation rate and groundwater discharge to I^hwaukee Creek. It was, estimated that 
of the approximately 36 inches of precipitation (average annual value) which faUs. to 
the laihdfill, approxiinately 6.9 inches infiltrates to. form leachate, 29 inehes-are 
evapotranspired back into the atmbsphere and less than one inch leaves the Site as. 
runoff. The infiltration of precipitation represents a vblunie bf 2,700 ft^/day (20,0(X) 
gal/day) for the approximately 40 acre landfill. 

Tlie characteristics of the buried waste at the Woodstock Site were, evaluated by 
geophysical methods, iaiidfill gas: 

No explosive levels of landfill gas were detected at any location durmg the 
evaluate the constituents of gas, samples were collected.from the leachate wells wiffi the. 
highest rate of gas flow, LW-3 and LW-4, and analyzed for vblatile orgamc cpmpbunds. 
A third sample was collected of the; background iaiir at the upwind bouhdary of the 
landfill. Low levels of VOCs were detected, primairily cWbroethane, benzenej^tdlto^^ 
Chlorobenzehe, ethylbenzene; and J^lenes. Concentrations were;aU below 500.ppb." No . 
volatile organiCs were detected in the upwind stoiple. 

'.•1 . 

Leachate samples were collected from each of the five leachate wells and analyzed .^f^^ 
Target Compound list (ITCL) organics, Tafget Analytb List (TAL) metals, PGBs tod 
pesticides, and nine indicator^ partoieters.. Leachate cpmpositibn at the Woodstock 

. .IJandfiil is weak compared tp that produced at other iandfillS with Similar Site 
, > characteristics. 

c • 
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No PClBs or pesticides were detected in any of the leachate samples, and semiwolatile 
compounds were only fpuiid at above detection limits in pne leachate well, LW-2. The 
•primary organic compounds detected in the leacham were in, the benzene, 

. etltyibenzene, toluene, and j^lenes (BETX) group. Benzene, the compound of j^eatest 
• cpnCem in the leachate, was detected at LW-01, LW;Q2, and LW-05. ConCentratiom ^, 

. ranged-from 8 ug/l at LW-2 to 14 ug/1 at LW-5. In generalj semi-volatile compounds 
, ,were not characteristic of the leachate. . * / 

^ . Slightly elevated levels of several metals were detected in the leachate samples." ^ 
levels Were genefaliy at the lower end Of concentrations, expected in landfill leachate. 
Tbe; metals detected at above drinking water strnidrnds in the leachate were ^ 
jjariun^ chrpnuuni, lead and m - • 

Five test pits were excavated in the area which showed diC greatest eyiderice of buried . 
metal, based on geophysics surva^. Only dne intact drum.w^ encountered during test-
pit excavation. A sample was collected of the drum,.cdntents. Labbtmory results 
indicate that die drum contSned PCBs .and Toluene. However, the drum wi^ removed -
from the landfill mid overpackedj and therefore^ permanently isolated from-the lahdrill 
'environment. 

103: NATURE AND feyrtNT'OF CONTAMINAtrON 
• Grouhdwater, surface water, sediment,:and sdil samples Were collected imd anaij^ed at 
sampUi]^ points surroiihding'the landfill to evSuate the potentiS impdct.^e la^^ 
had on the surrounding area. . 

Groundwater, flow in the upper aquifer is. from nprth to sputh in the upper aquifer 
beneath the lahdfiil. Recharge tp the landfill occurs by lateral grouhdwSef flow 

.beneath the landfill frpm^ the north, and by area! recharge of precipitatipnv 
Groundwater dischafge$ from die upper aquifer to 
several adjacent wetlahd areas. The groundwater flpw to the south dpes not extend 

. EvSuation of groundwater flow paths through the landfiir indicated that gfoundwatef 
discharge occurs to, the wSland area which is directly north of the Wastewater 

• Treatmieht Plant lagoon, which subsequently drains to the creek.- 'The diseharge from 
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tiiis 8u:ea (^nc A) is estiiM 15,000 gdlom/dayJ TTie remaning disch^ge oc<nir^ 
along the soutiiehi and weistem niiwgi.ns ;6f the landfill, ahd represents .apprbiidmati^ty 
iSjOOO g^/day. I^ted discharge may pc^ to, the wetl^d to the: east, ^ evidenced 
by a sm^ leachete seep^^^.i^^ Groundwater quality m the vdcintity of the Seep,, 
however, Wicates little inipact from the landfill. 

Sfeyenteeh mphitoring wells were installed during the [three phases Of the 'RI and two 
rounds of; ssuhpling were cOhdueted at each weU, except the one Phase EI well wMch, 
was piqly s^pled once. There were no detections of volatile Organic compounds above 
the aiialyticai method detection Umits at upgradient sampling points. However, there 
were ihdiCatiohs of several VOCs at . concentrations below method, detectioh limits. 
Beifrene and chiorobenzene , were , estimated at 2 ug/1 and toluene was estimated at 3 : 
ug/l.^ No semi-volatile organic compounds (SyOGs) were detected in any Of the 
upgradientwells and all metals were within Primary Drinking Water Stand^ds. 

Mphltprihg iyells e^t, west, arid sOuth .of the Imidfill are downgradient of some part of 
die landfill. Samples from these indicated that there iS little imppct to the aquifer from 
the iaiidfill. No seiru-voialile compounds were indicated in the^grouhdwatef smnples;^ 
ifwenty-diree metals mid cy^de were ev^uated in the ;^pundwiater samples from both : 
rounds Of. sampling from'aU moiiitoiing wells. None of the smnples exceeded primary, 
dririkmg water stmidards for ariy of these met^s of cyanidef " 

Vinyl chloride was the only VOC indicated above method detection limits in 
downgraifienit wells, and it was detected, in ori^^ hyp monitpririg wells,.both sCTeened in 
me upper aquifer, directly .dovmgradieht frpm the landfill. Tbe CPnceiitrations detected , 
ranged from 16,ug/1 to 21 hg/1 at the two wells duimg two sampling, rounds. Vmyl 
chloride w^ hpt detected ih two mbhitpring wells placed further south from the land^ 

. during. Phase n pf the investigatioiL Vinyl chloride was npt detected in either the 
Teachate or. landfill ga^, suggesting that vinyl chloride is a residual of sortie, related ; 
parent prgahic compouhd^. T^e investigation ddta leads to the coricluripri that the 
detected vinyl chloride is limited in exterit to a narrow zone Of stagnant ^oundwater, 
:\wth Uttie potential to niigrate Or represent an endangerment. 

•• \ • 
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iMomtpring weUs screened 1)elbw ^e upper aquifer, did not show any impacts from the 
Samplies were CQU^ fpur nearby private wblls (during the ihvestigatiqni 

Each sample was (Evaluated with special low detection limits fpr voiatile organic 
compouhdSj, and for 23 nietals and cyanide. No volatile organic compounds were 
detected in any of the wells:: M of i^e metals resulte were within the primaf^ 
water standards. 

Fifteen si^pies were collected to evaluate the characteristics of the sediment m the 
•ricinity of the landfill. Fpur samples were collected at background locations, ei^t^ 
samples were collected from potential landfill lumoff areas, and ^ee samples were 
coUected froin the bottOm Of Kishwaukee Greek. , 

The sediment samples collected from the runoff and leachate; discharge areas. : 
surrOunding the ImidfiU, indiipated'chemictd'concentrations which were ' 
times background for several met^S at several locations in the wetiands to the south 
and w^est of the la^^ the wetlands to the east. Only niekel occurred at a 
concentration greater thmi two times the backgOuhd concentration at One location! TO : 

{Kishwaukee: Creek sediment Samples.were collected at three lo^tiohsj one: upstream, . 
one adjacent toi and the Other! downstream firom the landfill, and an^yzed for TAL . 

' meti^: There was no increasing trend to hi^er cpneenti'ations downstream. Howeyerj 
\ in general, the riietal concentrations of the s^ple coUected adjacent to the 1^^ / 
o'(iSD41). were slightly elevated in comparison with eitiier -the upgradieht (SDrlO) or 

FOuf saniples werpv collected of the surficial soils iii areas where seWage sludge had 
been spread Oh; the landfill surface. Trace metal, concentrations were within the ,, 
common range ifOr natural soils for all tracie metals at two Of the fpur samptihg ' 
locations. Concentrations of cadmium, copper, mercury, sflver/and ^tic yefe twq 
ei^t tiines tire Cominon rangein twO Of the soil sampl(?s. - ; 

Four Siirface water samples were collected during the inyestigatipm one from a leachate 
seep area pn the southern end of the landfill, and three samples, from 
Creek, One each,;up stream, adjacent, and. downStreain Of Ae ItmdfiU. 1^6 icyanide was 
detected and aU metals were within primary drinking water stahdrnds. 
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10:4 FATE AND TRANSPORT 
; ipandfill leacbate prov^es. tbe primary squfce of contamination tha^ 

grbbndwater, surface water/and sediment, at, tbe Site^ Leiachate epinpositiOn at tbe 
Woodstock Laiidfill, Site is weak compared tp tbat produced at other landfills with, 

; sin^ar site characteristics. (Table 6fl compares results at the Woodstock TandiRll with;^ 
some common landfill compound levels found at typical landfills). Organic and • 
inorganic constituent found in leachate were either iipt detected in the groundwalef. 

, s^ples, or were detected .at, levels considered representative of natairal groundwater '• ' ^ 
constituent concentrations. The impact of leachate is generally within die attenuation 
capaci^. of the underlying soil aiid groundwater, although it is understood that this . 
attenuation capacity is fihi'te. 

Xevels of magnesium and calcium are elevated in the leachate probably, as a result of; 
the linie slurry which is reported to have been apjplied to the Site. This slurry; buffers 
the waste and leachate, maintaining a slightly basic pH oyer most of the Site, and:ac|^g 

. to miifibbilize mahy inorganic contariuhants before they can , , ' ' 

ilie potential migration pathwaj^ from the landfill include grbundwateir, surface water, 
; sediments and air. V 

Trace levels of three VOCs were the only indicatibn of ^ptmdwater impart out^^ 
land^. Vinyl chlPridei benzene, and chlorobenzene werbdetected in the gtbundwater ' 
samples from monitdrihg wells in the upper aquifer. Vij^l chloride was deterted at Ifr-

: 21 ug/L in j^oundwater seimples in bodi rounds of groundwater samples frpm MW^D. 
• and MW^iB, screened in the upper aquifer, on the sPuthwest edge of the laindfili. It was 

not detected in MW-9 and MW-10, which were installed.in Phase TI to determine if 
, vinyl chloride had migrated further south ofTQshwaukee Creek. Vinyl chloride is a ; 
reductive dehalogenation product of tefrachlprPethene or trichlorbethene. ^Neither pf ., 

, dibse compbunds was .deterted in the grpundwater or leachatb samplesj although :&ey 
were detected in the landfill gas. The vinyl, chloride was detected paly in. a smalK 

. shallow zone of stagnant groundwater. 
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Beiizene and chlbrobenzene were detected in low cdncentrations in both the leachate 
j^d the ^buhdwater. The highest detected concentration of benzene in the leaichate 
was| 11 ug/l. The detections in the grbuhdwater were, primarily ujpgradiient, 'and 
estimated (J-qiialifier) because the presence was below method quantification Ihhits, 

4>5ug/Q.'-, •' 

Surface water and sediment samples Were collected to represent both background: 
Conditions and potehtiai impact areas surfoundihg the. landfill. , results of the 
surface water sample analyses, did not indicate that thefandfiU has affected tiie surface 
water aV the :Sife. The results pf the sediment sample andyses indicated greater than 
two times background levels of metals in some potential run-off arid leathate seep 
locations. 

Numerical modeling of potential ^ traiisport of cohtaimnaiits, indicate that land^ 
gases are dispersed, attenuated, iand degraded before nioidng off Site; 

TQ^.ARARs _ 
Federal and State Applicable or Relevant and Appropriate Requirements 
Were'identified for potential remetoalteraatiyes at tiie Wobdstoek Muhidpal liuidM 
Site. .The ARARS are divided intojthree (3) categories, as disfined in the revised 
Natipnial ^ntmgency Plan, 

• Chemical-specific requirements / 

,• Lbcatibn-specific requirements 

,• Action-spedfic requireirients 

tiiemical-specific ARARs are usually health- or risk-baSed requirements prfen 
expressed as numerical vdueS, which when applied tb siterspedfic conditions establish 
the .acceptable ambunt of a chemical that may be found in, or discharged to^ the 
arhWent environment.. Chemicals detected iii the air, groundwater, sediment, and 
Surface water at the Wppdstock Site were used , as the.'basis for identificatioh of 
potential chemical-spedfic ARARs. 
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I-pcation-spiec:ific ARARs are requirements which place.restrictiops either dn- the 
. cqncenttation of ha^doiis substances or the conduct Of actividte Solely because they 

are in Specific locations ;(i.e., wetiands, floodplains; historic places, .etc.). The-presence-
/ of foshwa^ and several; wet^nds on the Site 'were used as ia:basis fof , 

, idenfifying location-specific ARARs, A<^ioh"Specific ARAI^ are usually techhology-' Or. 
, .activity-^ requiremehts which are triggered by the piEuficular remedijil activities Z: . 

, . that are selected to accpnipliSh a remedy (i.e., capping incineration, air stripping, etc.)-

Actiop-Spedfic ARARs for the Site were identified on the basis of the prelimhaiy iist; 
pf potential.remedMaiternatives and listed in Table 7-2. . ' . ' 

: 10^ msK ASSESSMENT 
A baseline risk assessment Wais performed in accordance witii tiie Risk Assessment • . 

; . GiiidanCe for Superfund (RAGS, U.S. EPA, 1989b) and p^er guidwce recomm 
. in RAQS. The four component Of the procesis were 1) the identification of chemical^ 

• .. : of potential, coriceira, 2) a .tpidcity. assessment, 3) an exposure assessmenti and :4) . the ri^^ 
characterizatiph. Two eiqiOsure sceniarios were evaluated, cuireht laiid iise. and fiiture : 

/ •'' land use. The potential exposure routes: include air (ambieiit and indoor), \ 
. soil/se<hiiient, fugitive dust, surface wafer; hpmegrpwn yegetables, wild game, and, 

\ •--gipuntiwater. ' .." • • •• 

:, Under current l^d use conditipnsi risks to twp potentially exposed popitiatipns were 
/ :/ assessed (i.e., trespassers and off-site residents). Trespassers were assuiriied tO. b'C 

, I e^ surface soil/.surface water, and sed (i.e., in both the wetiands and 
creek),; and ambient iair. Off-site residents were assumed to be exposed to ambient air. . 

• . Ejqiosufe. to .cbnfaminaled groundwater was not considered a h®al^ concern 
because, of thb limited eJrtent ,of groundwater eontaniination and the ; direction of 
. i^ound^ter flow in relation to the location of current residehls. 

V / , Plants consumed by humans are not grown Oh-site, and wild game was no 
, anticipated to be contami^ " • i 
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Thetefore;; these pathways (Le., i^oundwater, plants) were not considered to pose a health 
epneern under eiiirent site ainditions to either trespasseisdr off-site residents.-: \ 

' ' ' , »..,// ^ . • • • 

• . . :^posure,to.ambieht jur.doe5,n pose a health (concern to pff^site residents'(i.e.,; 
HI < l ihd cancer risk < 

• The site may ,pose ah unacceptable level pf cancer risk (i,e., SxlO"^) to trero^sers.;.' 
The sole exposure pathway contributing to the csuicer risk was PAH surface soil 
eij^sure.-•' 

: : • Other pathways (i.e., air, • surface wa,ter, and sedinient) of contamin^t. exposure 
did not pose a health risk to trespassers. 

In addition to the quantitative assessment of health risks, a. quaiitative assesSmeht Of 
trespasser exposure to piles of construction debris Wis eohducted. Based oo this 
^esiment, it was determined'that ithere is the potential for injury of trespassers/contacting 
debris. 

. 
V ; • • 

Uiider future land use conditioiis, risks were assessed for both potential on-site and off-site^ 
pOpulatiohs. Based on future plans for thhsite by the Gity of Woodstock, and the.p^^^ 

• of city deed restrictions prohibiting reisidential development: and the iiistaliation .6f water : 
wells on-site, it was assumed the site would be developed as a park and ajrecyeiing/co- • 
composting facihty in the future. 

' • Based on results of the risk assessment, cohsumptibh of leachate as^groimdwater at 
the park was the only exposure pathvray to pose a risk of npnciancer health effects, . 

• , Consumption of leachate as groundwater and exposure Of PAHs ih sutfac^^^^ 
were the only exposure pathways which were estimated to pose an unacceptable 

, level of cancer risk (i.e^, 5x10^). ^ 

^ ^ III addition to the quantitative assessment pf health risks, a qualitative assessment of park : 
user ^osure tq piles of coiistruction debris was conducted. Based dp |his assessment, it 

, was determined that there is the potenti^ for injury of park usiers contacting debris. 

! Although deed restrictions are in place to prevent residential development of the site^ 
; institutional controls are hot Considered in a baseline risk aSsessihent Therefore, the 

residential development of the site also was a^essed aS.a separate fiitiire use scenaLiio. It 
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was assumed that on-site residents would be exposed to, surface soily homegrown • 
vegetables, sedinients, surface water, ambient air, jmd indppir jur. In addition, it was 
assumed that, leachate chemical concentfations Woiiild represent the pbtential 
concentratibhs of cPntainiri^ts in grpundwaterbeneath the site in the future^^ 

Exposure of on-site resideiite to leachate as grpund>yater would pose the primary 
horicancer (HI=100) and cancer (4xl6"3) risk at Ae site, The majority.of the nonc^cer. 

. risk Would be aissdciated with ingestion of rfnc, nickel, ;kn!d cndnu Tbe maj'orily bf.tKe; 
cancer risk would be associated widi arsenic and beryllium ingestioh; Qtiher eitposur^ 
pathways that would pPse an unacceptable level of cancer risk .are homegrpwii vegeta.ble 
cblisumptipn (PAHs)i dermal absorption of PAHS from surface soil, and ii^^ation of 
benzene in indoor air. Other pathways were hot. estimated to pose noncahcer or cancer 
type health effects. 

In addition to on-site development, die pptential risk associated wth off-site development 
were assessed for a reridence located oh agricultural lands soiithWest of ibe site. Based on 
zoning restrictions for this agricultural land, development is mitidpated to be limited to a. 
single hPhie..dov^gradieht of the; landfill located dh this, parcel. For such potential pff^site 
residents, only groundwater exposhre was estimated, to pose a health cphcem. Tlie 
majprity of the noncahcer health risk (HI.=4) was due to arisehic consumption, while'die 
majority of the cancer risk (lxl0"3) Was associated yrith vinyl chloride exposure; ^ Other .; 
pathways assessed did not pose a health concern. 

10:?: ECQIT)CTCAL ASSE^SMpT : ; 
ecological assessmeht was performed for the Woodstock Mtinicipal Landfill Site.' 

The purpose of the Ecological Assessment is to identij^. chemicals of pbtential , 
; ecological concern in the vicinity of the Woodstock Landfill.- To that endj Jhis 
Ecold^cal Assessment of die Wpodstock Municipal LandiSIl Site presents a i^Gussibh ; 
of seiectcsd cpntaminants of concern for selected secies, of coheerh. ' In accordance 
with the a^pprPved Work Plaui no sampling Pf plant or anunal tissues was condud^ 
Howeverj to derive an indication pf what compoimds or cheinibais would be mpst likply 
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. to represent a 
ibiotic uptake were 

' A . The cOntaminant£i of ecological, concern that would appe^ to present the greatest nik 
to selected species are heavy irietals. 

Copper, mercuiy, and anc concentrations in site surface soils may; be preserit ih 

Cpiisuimtion 
and wetland water 
of Wetl^d mammals. 

Exposure of aqUatic species in Kishwaukee' Creek to surface water 

Other metals including arsenic, iron, lead, and nickel were detected in media of 
ecological cpncem. Concentrations of some of these metals exceeded generial criteria 
or guidance values for other ecolo^cal investij^tions for different habitits reported in 
the litorahire. '• 
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TABLE 2-1 
Summary of Private Wells In the Site Vicinity 
Woodstock Municipal Landfill Site 
Woodstock. Illinois 
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TABLE 2-1 (continued) 
Summary of Private Wells in the Site Vicinity 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 
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TABLE 2-1 (continued) 
Summary of Private Wells in the Site Vicinity 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 
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TABLE 2-1 (continued) 
Summary of Private Wells in the Site Vicinity 
Woodcock Municipal Landflll Site 
Woodstock, Illinois 
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TABLE 2-1 (continued) 
Summary of Private Welis in the Site Vicinity 
Woodistock Municipal Landfill SKe 
Woodstock, Illinois 

 
   

 
 

 
 
 

 
 
 

 
 

 
 

 
 

 

 
 

 
 
 

    
 

  

    
 

 

    
 

   

    
 

  

    
 

  

          

Notes: 
Information obtained from ISWS Well Logs 
(a) - Screened Interval 
(b) - Use Estimated by Log 
Well locations plotted In Figure 2-2 
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TABLE 2-2 
Municipal Water Supply Welis in the Site Vicinity 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

page 1 of 4 

Map 
# 

Active/ 
Inactive/ 
Proposed Location 

Distance 
from Site 

Date 
Drilled 

Screened 
Interval 

Formation 
(a) 

Well 
DIa. 

Not 
Assigned 

Inactive SW Corner. 1st and Wheeler 1.5 miles NE 1908 NotAvallable Galesville Sandstone 5 Inches 

Well #1 Inactive 
(1939) 

SW Corner. 1st and Wheeler 1.7 miles NE 2/21 95.8-100.8 
110.8-145.8 
147.8-196 

Sand and clay 
Sand, gravel, boulders 
Sand, gravel, boulders 

24 Inches 
24 Inches 
13 Inches 

Well #2 Inactive 
(1986) 

SW Corner. 1st and Wheeler 1.5 miles NE 1/21 107.8-112.6 
122.3-141.8 
161.3-166.2 
167.8-206.7 

Clay and boulders 
Sand and gravel 

Coarse sand & clay 
Sand. clay. & gravel 

24 Inches 
24 Inches 
24 Inches 
13 Inches 

Well #3 Inactive 
(1986) 

SW Corner, ist and Wheeler. 
125 ft SE of Well #2 

1.5 miles NE 8/39 148-198 Sand, gravel & boulders 18 Inches 

Well #4 Active SW Corner. 1st and Wheeler. 
125 ft NW of Well #1 

1.9 miles NE 11/48 Well'depthls205' 
Hit limestone layer 

and stopped 

Sand and gravel 

Well #5 Inactive 
(1991) 

1300 ft E of Rt. 47 
near Maple Ave. 

2.5 miles N 9/80 139-189 Sand and gravel 12 Inches 

Well #6 Inactive 
(1991) 

1500 Seminary Ave. 2.5 miles N 10/60 114.5-129.5 
152.5-192.5 

Sand and gravel 
Sand, gravel & boulders 

r 

12 inches 

Well #10 Inactive 
(1991) 

1500 Seminary Ave^ 
80 ft Southwest of Well #6 

2.5 miles N 6/91 30 ft screen 
on bottom of 
112 ft well 

Sand and gravel 16 Inches 



TABLE 2-2 (continued) 
Municipal Water Supply Wells In the Site Vicinity 
Woodstock Municipal Landfill site 
Woodstock, Illinois 

page 2 of 4 

Map 
* 

Static 
WL 

(below surface) 
Pumping 

Data 
Pumping Conditions Notes 

Not 
Assigned 

Not Available Not Available Abandoned and Sealed 

Well #1 49.5 ft Drawdown to 87 ft after 10 ftrs 
at 695 to 588 gpm 

Abandoned and Sealed 

* 

Well #2 49.5 ft Drawdown to 89.1 ft after 10 firs 
at 925 to 846 gpm; Drawdown to 101 
and 103 ft at 850 to 1000 gpm 

Abandoned and Sealed 

Well #3 55 ft, 8/39 
56.5 ft, 9/7/39 

Drawdown to 123 ft after 30 firs 
at 1440 gpm; Drawdown to 91 ft 
after 6 firs at 1175 gpm 

Well #4 73 ft (11/48) 
76 ft (1/58) 
53 ft (5/91) 

Drawdown to 131 ft below pump base 
at 1016 gpm (Pumping level -
106 ft; Drawdown - 53 ft; 
Rate - 850 gpm; 5/91) 

Avg Pumping rate Is approx 700,000 gpd 
Peak rate In summer Is 1,200,000 gpd 
Pumped approx 12 firs/day 

Well #5 22.18 ft Drawdown to 48.2 ft after 57 hrs 
at 1043 gpm; Water level recovered to 
26.59 ft 1 fir after pumping ceased 

Casing Collapse 
Abandoned and Sealed 

Well #6 26 ft Drawdown to 36'ft after 12 firs 
at 1022101043 gpm 

Casing Collapse 
Abandoned, not sealed 

Well #10 Currently not In use 



TABLE 2-2 (oontinuecO 
Municipal Water Supply Wells In the Site Vicinity 
Woodstock Municipal Landflll Site 
Woodstock, Illinois 

page 3 of 4 

Map 
# 

ActiveX 
Inactive/ 
Proposed Location 

Distance 
from Site 

Date 
Drilled 

Screened 
Interval 

Formation 
(a) 

Well 
DIa. 

Well #7 Inactive 
(1989) 

NE of new treatment plant 
at540B|rch;1blk.N 

of St. Jotin's Rd. 

2.8 miles N 5/61 25-45 
95-110 

Sand, gravel & boulders 
Sand, gravel, & boulders 

12 Inches 

Well#7A Active 80 ft North of Well #7 2.8 miles N 1989 16 ft screen 
on bottom of 

114 ft well 

Sand and gravel 20lnches 

Well #8 Active Corner of Donovan St. 
and Rhodes St. 

2.5 miles N 1989 14 ft screen 
on bottom of 

166 ft well 

Sand and gravel 20 Inches 

Well #9 Proposed 
for use 
In 1992 

Corner of Greenwood St. 
and Thomas St. 

750 ft N of Well #8 

2.5 miles N 1990 12 ft screen 
on bottom of 

180 ft well 

Sand and gravel 20 Inches 
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TABLE 2-2 (continued) 
Municipal Water Supply Wells In the Site Vicinity 
Woodstock Municipal Undfill Site 
Woodstock, Illinois 

Map 
# 

Static 
WL 

(below surface) 
Pumping 

Data 
Pumping Conditions Notes 

Well #7 Not Available Not Available Casing Collapse 
Abandoned and Sealed 

Well #7A 26'3' 
5/91 

Pumping Level 35'6' 
Drawdown 9*3' 
Rate - 1015 gpm 

Avg Pumping rate Is 1 mill gpd 
Peak rate In summer Is 1.5 Mill gpd 
Pumped approx 20 firs/day 

Well #8 40'5' 
5/91 

Pumping Level 70*5' 
Drawdown 30' 
Rate - 750 gpm 

Avg Pumping rate Is less tfian 700,000 gpd 
Peak rate In summer Is 1.0 Mill gpd 
Pumped approx 12 firs/day 

Well #9 Pumping test done at 
750 gpm for 24 firs (5/91) 

Drilled but not yet 
Operational 

Notes; (a) Estimated from log 
(1989) - Last year of Well Use 
Well locations Indicated In Figure 2-3 
Well Information obtained from ISWS records 

and Woodstock Department of Public Works 
Pumping Tests of 5/91 conducted for 2-3 fiours 

rreRi CITYWELL JCQ/JMW 
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TABLE 3-1 (continued) 
Summary of Remedial Investigation 
Woodstock Municipal Landfiii Site 
Woodstock. Illinois 

Evaluation of Physical Setting and Natural Systems (Phases I and II) 

Sottinfl«YStem Phase! Phase!! 

Landfill Geopfiysics 
Waste Borings 
Cover/Liner Evaluation 

SiteGeoiogy Geologic Borings 
Soils Testing & Analysis 
Aquifer Matrix Sampling 

Geologic Borings 
Soils Testing & Analysis 

Surface Water 
and Groundwater 

Groundwater laveis 
Surface Water Levels 
Aquiferjests 

Groundwater Levels 
Surface Water Levels 
Discharge Rates 

Wetlands Wetland Delineation Wetland Evaluation 

Identification and Quantification of Contamination (Phases i and ii) 

Source 
Gas 

Phase! 
Round 1 Round 2 

5 Leachate Wells 2 Leachate Wells 
ExplosMty VOCs 

Phase!! 
Round 1 Round 2 

Leachate 5 Leachate Wells 4 Leachate Wells 
TCLVOCs TCLVOCs 
TCLSVOCs 23 TAL Metals 
23 TAL Metals Indicators 
Pest. & RGBs Cyanide 
Indicators 1 Leachate Well 
Cyanide Above Parameters -i-

TCLSVOCs 
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TABLE 3-1 (continued) 
Summary of Remedial investigation 
Woodetock Municipal Landfill Site 
Woodstock, Illinois 

Identification and Quantification of Contamination (Phases i and ii) 

Pliasel Phase II 
Round 1 Round 2 Round 1 Round 2 

Groundwater 
Private Wells 4 Residential Wells 

TCLVOCs 
23 TAL Metals 
Cyanide 

Upper Aquifer 6 Monitoring Wells 6 Monitoring Wells 4 Monitoring Wells 4 Monitoring Wells 
TCLVOCs TCLVOCs TCL Organlcs TCL Organlcs 
TCL SVOCs 23 TAL Metals 23 TAL Metals 23 TAL Metals 
23 TAL Metals Cyanide Cyanide Indicators 
Cyanide Indicators Indicators 
Indicators 

Lower Zone 6 Monitoring Wells 6 Monitoring Wells 
TCLVOCs TCLVOCs 
TCL SVOCs 23 TAL Metals 
23 TAL Metals Cyanide 
Cyanide Indicators 
Indicators 

Surface Water 1 Wetland Area 1 3 KIshwaukee Creek 
TCLVOCs 23 TAL Metals 
TCL SVOCs Indicators 
23 TAL Metals 
Cyanide 

Sediment 8 Samples 3 KIsfiwaukee Creek 
TCLVOCs 23 TAL Metals 
TCLSVOCs 
23 TAL Metals 4 Background Locations 
Cyanide 23 TAL Metals 
Pest. & PCBs *• 

Total Organic Carbon 
Cation Bcchange Capacity 
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TABLE 3-1 (continued) 
Summary of Remedial investigation 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Phase III Investigation 

waste 5 Test Pits Excavated 
1 Waste Sample 

TCL VOCs 
TCL SVOCs 
23 TAL Metals 
Cyanide 
Pest. & PCBs 
Total Solids 

Landfill Surface Soils 4 Samples 
TCLSVOCs 
23 TAL Metals 
Total Solids 

Site Geology Geologic Borings 
Soils Testing 

Upgradlent Groundwater Field Screening 5 Samples for BETX 
1 Additional Monitoring Well 
1 Sample 

TCLVOCs 

Groundwater Flow Regime 6 Additional Piezometers 
2 Additional Staff Gauges 

Groundwater Levels 
Surface Water Levels 

Notes: TCL VOCs = Target Compound List Volatile Organic Compounds 
TCL SVOCs - Target Compound List Semi-VOIatile Organic Compounds 
TAL = Target Analyte List 
Indicators - Indicator Parameters 
Pest. = Pesticides 
PCBs = Polychlorinated Biphenyls 
Wetland Area 11ndicated In Figure 4-2 
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TABLE 3-2A 
Summary of Leachate Well Construction Details 
Woodstock Municipal Uhdflll Site 
Woodstock, Illinois 

Page 1 of 2 

Well 
# 

Completion 
Date 

Coordinates 
North East 

Ground 
Elev 

TOIC 
Elev 

Steel 
Elev 

Total 
Depth 

Well/Screen 
Materials 

Screen 
Length 

Slot 
Size 

LW1 7/18/90 -349.1 354.5 933.5 936.59 936.28 13.2 Sch 80 PVC 10 0.01 

LW2 7/17/90 -18.3 839.6 943.1 946.03 945.74 15.6 Sch 80 PVC 10 0.01 

LW3 7/20/90 -853.3 ' 520.7 939.2 941.93 941.67 16.4 Sch 80 PVC 10 0.01 

LW4 7/24/90 -946.1 264.4 938.8 941.41 941.34 16.0 Sch 80 PVC 10 0.01 

LW5 7/19/90 -599.6 895.7 932.3 935.00 934.74 16.6 Sch 80 PVC 15 0.01 



TABLE 3^2A (continued) 
Summary of Leachate Well Construction Details 
Woodstock Munlcipal Landfill Site 
Woodstock, Illinois 

Page 2 of 2 

Well 
# 

Stratigraphy 
at Screen 

Hydrostratigraphic 
Unit Screened 

Top of Seal 
Depth Elev 

Top of Sand Pack 
Depth Elev 

Screen Interval 
Depth Elev 

LW1 FILL (Refuse)/ 

M-CSAND 

Landfill 0.0 933.5 2.0 931.5 3.2-13.2 930.3-920.3 

LW2 FILL(Refuse)/CLAY. 

S&G, and SILT 

Landfill 2.0 941.1 4.0 939.1 5.6-15.6 937.5-927.5 

LW3 FILL (Refuse)/ 

PEAT 

Landfill 2.0 937.2 4.0 935.2 6.4-16.4 932.8-922.8 

LW4 FILL (Refuse)/ 

MSAND 

Landfill 2.0 936.8 4.0 934.8 6.0-16.0 932.8-922.8 . 

LW5 FILL (Refuse)/ 

S&G 
Landfill 0.0 932.3 2.0 930.3 2.8-17.8 929.5-914.5 

Notes: Elev » Elevations In Mean Sea Level 
TOIC B Elevation referenced from Top Of Inner Well Casing 
Steel elevation referenced from outer Steel protective casing 
Depths In Feet below ground surface 
Sch B Schedule 
Screen Length In Feet 
Slot Size In Inches 
Stratigraphic Abbreviations; S&G B Sand and Gravel, F B fine, M B medium, 0 B coarse 
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TABLE 3-2B 
Summary of Monitoring Well Construction Details 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Well Completion Coordinates Ground TOIC Steel Total Well/Screen Screen Slot 

# Date North East Elev Elev Elev Depth Materials Length size 

MW1s 7/31/90 267.4 1303.5 939.4 941.72 941.29 17.2 Sch 40 PVC 10 0.01 

MW1d 8/21/90 282.6 1301.2 939.8 942.09 942.41 52.1 Sch 40 PVC 10 0.01 

MW2S 8/15/90 -940.5 1359.7 930.4 933.47 933.36 14.2 Scti 40 PVC 10 OiOl 

MW2d 8/17/90 -944.8 1346.1 930.2 932.04 932.67 69.9 Sch 40 PVC 10 0.01 

MW3s 8/27/90 -1587.7 1000.4 928.6 931.62 931.41 9.0 Sch 40 PVC 5 0.01 

MW3d 8/17/90 -1587.4 995.6 929.2 931.41 931.79 19.9 Sch 40 PVC 5 0.01 

MW4s 8/27/90 -1302.1 104.8 924.6 '927.42 927.36 9.0 Sch 40 PVC 5 0.01 

MW4d 8/28/90 -1296.2 97.8 924.4 926.31 926.47 24.2 Sch 40 PVC 10 0.01 

MW5S 8/15/90 -568.7 -20.7 927.6 930.31 930.24 14.0 Sch 40 PVC 10 0.01 

MWSd 8/25/90 -557.2 -26.2 928.4 930.18 930.62 60.0 Sch 40 PVC 10 0.01 

MW6s 8/23/90 20.3 102.9 942.9 945.36 945.31 19.6 Sch 40 PVC 10 0.01 

MW6d 8/22/90 19.8 89.3 942.7 945.16 945.39 44.8 Sch 40 PVC 10 0.01 

MW7 1/16/91 -47.1 1294.1 931.7 934.00 934.10 14.0 304 St Steel 10 0.01 

MW8x 1/21/91 -1336.8 380.7 moved to MW8 

MW8 2/5/91 -1334.7 376.3 923.9 926.33 926.32 19.8 304 St Steel 10 0.01 

MW9p 1/20/91 -1643.0 142.9 924.7 926.69 926.61 13.3 304 St Steel 10 0.01 

MW9 2/5/91 -1636.9 154.5 924.3 925.20 925.47 34.7 304 St Steel 9.9 0.01 

MW10 1/19/91 -1237.9 -233.8 924.9 927.21 927.20 13.4 304 St Steel 10 0.01 

MW11 7/29^1 357.4 1053.8 947.9 950.75 950.94 25.0 Sch 40 PVC 10.3 0.01 



TABLE 3-2B (continued) 
Summary of MonhOring Well Construction Details 
WoodstockMunlcipal Landflll site 
Woodstock, Illinois 

Page 2 of 2 

Well Stratigraphy Hydrostratlgraphlc Top of Seal Top Of Sand Pack Screen Interval 

# at Screen Unit Screened Depth Elev Depth Elev Depth Elev 

MW1s SlltyS^G Upper portion, upper aquifer 3.0 936.4 5.0 934.4 7.2-17.2 932.1-922.1 

MWId SILT &F SAND Lower portion, upper aquifer 37.5 902.3 40.1 8997 42.1-52.1 897.7-887.7 

MW2s F-C SAND Upper portion, upper aquifer 0.0 930.4 2.5 927.9 4.2-14.2 926,2-916,2 

MW2d SlltyFSAND Sand Lense 54.2 876.0 56.4 873.8 59.9-69.9 870,3-860.3 

MW3s F-C SAND & CLAY Upper portion, upper aquifer 2.8 925.8 3.8 924.8 4.0-9.0 923.6-919,6 

MW3d r F-C SAND Seam Interface Yorkvlllerriskllwa 8.2 921.0 12.8 916.4 14.9-19.9 914.3-909.3 

MW4s PEAT &F SAND Upper portion, upper aquifer 1.5 923.1 2.8 921.8 4.0-9.0 920.6-915.6 

MW4d SIltyS+G&CLAY Lower portion, upper aquifer 10.1 914.3 11.8 912.6 14.2-24.2 910.2-900.2 

MW5s F-C SAND Upper portion, upper aquifer 0.0 927.6 2.5 925.1 4.0-14.0 923.6-913.6 

MW5d F-M SAND A CLAY Sand Lense 45.0 883.4 47.0 881.4 50.0-60.0 878.4-868.4 

MW6s F-M SAND Upper portion, upper aquifer 5.0 937.9 7.0 935.9 9.6-19.6 933.3-923.3 

MW6d FSAND Lower portion, upper aquifer 30.0 912.7 33,0 909.7 34.8-44.8 907.9-897.9 

MW7 SlltyS^G&CLAY Upper portion, upper aquifer 1.5 930.2 3 928.7 4.0-14.0 927.7-917.7 

MW-Bx moved to MW8 

MW8 SiltyS+G Lower portion, upper aquifer 1.5 922.4 7.4 916.5 9,8-19,8 914.1-904.1 

MW9p PEAT & SILT Upper portion, upper aquifer 1.3 923.4 2.6 922.1 3,3-13.3 921.4-911,4 

MW9 S+G&CLAY Lower portion, upper aquifer 1.5 922.8 23.9 900.4 24.7-34.7 , 899.6-889.6 

MW10 Sllty CLAY & PEAT Upper portion, upper aquifer 1.5 923.4 2.5 922.4 3.4-13.4 921.4-911.4 

MW11 SiltySand Upper portion, upper aquifer 10.6 937.3 13.0 934.9 14.7-25.0 933.2-922.9 

Notes: Elev - Elevations In Mean Sea Level 
TOIC - Elevation referenced from Top Of Inner well Casing 
Steel elevation referenced from outer steel protective casing 
Depths In Feet below ground surface 
Sch » Schedule 
Screen Length In Feet 
Slot Size In Inches 
StratlgraphIc Abbreviations: S&G - Sand and Gravel, F » fine, M - medium, 0 = coarse 
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TABLE 3-2C 
Summary of Piezometer Construction Details 
Woodcock Municipal Landfill Site 
Woodstock, Illinois 

Page 1 of 2 

Well Completion Coordinates Ground TOiC Steel Total Well/Screen Screen Slot 
# Date North East Elev Eiev Elev Depth Materials Length Size 

P1 1/17/91 -1505.8 i 250.0 933.2 935.50 935.49 20.0 PVC 5 0.01 

P2 1/19/91 -2434.4 1065.6 927.0 929.40 929.33 23.0 PVC 5 0.01 

P2B 1/19/91 -2434.8 1058.6 927.2 930.07 930.11 13.4 PVC 10' 0.01 

P3 1/21/91 355:4 -257.2 940;5 942.88 942.88 10.0 PVC 5.25 0.01 

P3A 2/6/91 358.9 -254.0 940.4 942.80 M2.72 18.0 PVC 5.3 0.01 

P4 1/23/91 848.5 24.0 938.0 940.25 940.20 14.8 PVC 10 0;01 

PS 1/23/91 246.9 699.3 945.9 948.40 948.28 18.5 PVC 5.25 0.01 

P6 1/24/91 632.7 798.0 938.8 941.07 940.90 19.9 PVC 10 0.01 

P7 10/1/91 138.4 384.2 943.2 945.78 945.62 21.5 PVC 5.1 0.01 

P8 10/1/91 298.0 859.8 948.8 951.02 950.89 31.5 PVC 5 0.01 

P9 10/14/91 -686.8 1360.6 939.7 942.14 942.04 15.0 PVC 5 0.01 

P10 10/3/91 -1444.4 1598.2 933.8 936.64 936.52 20.8 PVC 4.8 0.01 

P11 10/14/91 -1109.6 1645.5 929.7 932.21 931.92 10.0 PVC 5 0.01 

P12 10/3/91 -1210.6 1050.2 926.2 927.77 None 15.0 PVC , 4.8 0.01 



•ai igeflP!l2 

TABLE 3-2C (continued) 
Summary of Piezometer Construction Details 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Well Stratigraphy Hydrostratlgraphic Top of Seal Top of Sand Pack Screen Interval 

# at Screen Unit Screened Depth Elev Depth Elev Depth Elev 

P1 SAND, SILT, CLAY Interface YorkvlllerTlskllwa 11.0 .922.2 13.0 920.2 15.0-20.0 918.2-913.2 

P2 Sllty CLAY Upper Clay Layer 13.8 913.2 16.0 911.0 18.0-23.0 909.0-904.0 

P2B SlltyCLAY Upper Clay Layer 1.5 925.7 2.5 924.7 3.4-13.4 923.8-913.8 

P3 Sllty CLAY, S+G Upper Portion/Upper Aquifer 1.5 939.0 3.0 937.5 4.75-10.0 935.75-930.5 

P3A F-SAND Upper Portiori/Upper Aquifer 1.0 939.4 11.0 929.4 12.7-18.0 932.4-937.7 

P4 CLAY, F-C SAND Upper Pohlon/Upper Aquifer 2.0 936.0 3.5 934.5 4.8-14.8 933.2-923.2 

PS F-C SAND Upper Portion/Upper Aquifer 8.8 937.1 11.0 934.9 13.25-18.5 932.65-927.4 

P6 SlltyCLAY, PEAT Upper Portion/Upper Aquifer 5.0 933.8 7.0 931.8 9.9-19.9 928.9-918.9 

P7 Silt and Sand Upper Aquifer 9.7 933.5 13.0 930.2 14.7-19.8 928.5-923.4 

P8 S|lt and Sand Upper Aquifer 21.0 927.8 23.1 925.7 25.1-30.1 923.7-918.7 

P9 Ftne^Med Sand Upper Aquifer 7.0 932.7 8.0 931.7 10.0-15.0 929.7-924.7 

P10 Sllty Clay YorkvllleTIII 11.2 922.6 13.7 920.1 16.0-20.8 917.8-913.0 

P11 Clayey Sand Upper Aquifer 0.0 929.7 1.4 928.3 3.0-8.0 926.7-921.7 

P12 Organic Silt Upper Aquifer 0.0 926.2 2.5 923.7 3:4-8.2 922.8-918.0 

Notes: Elev = Elevations In Mean Sea Level 
TOlC = Elevation referenced from Top Of Inner well Casing 
Steel elevation referenced from outer steel protective casing 
Depths In Feet below ground surface 
Sch - Schedule 
Screen Length In Feet 
Slot Size In Inches 
Stratlgraphic Abbreviations: S&G » Sand and Gravel, F - fine, M - medium, 0 => coarse 
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TABLE 3-3 
Summary of Groundwater Field Parameters 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

page 1 of 2 

Sample Date Time PH Temp Cond SpCond DO Red/Ox 

MWIS 10/31/90 1200 7.46 14 1020 2.2 -15 
2/6/91 1245 7.15 7.1 780 1231 3.5 NM 

MWld 10/31/90 1245 7.32 13.0 950 2 -94 
2/6/91 1325 7.25 8.3 897 1347 4.1 28 

MW2s 10/31/90 1550 6.72 13.7 1580 2.2 -17 
2/6/91 1605 7.16 6.1 1133 1822 3.8 84 

MW2d 10/31/90 1705 7.71 11.0 620 1.0 -71 
2/6/91 1640 7.87 8.1 490 740 3.9 -29 

MW3S 11/1/91 950 6.74 13.0 690 2.7 176 
2/6/91 1755 7.31 3.2 507 899 5.4 231 

MW3d . 11/1/91 1050 7.13 14.3 730 3.1 13 
2/6/91 1820 7.44 7.9 623 947 4.4 ' 93 

MW48 11/1/91 1150 6.79 13.9 870 4.2 -44 
2/7/91 1118 7.15 5.6 663 1083 5.5 -38 

MW4d 11/1/91 1230 6.84 12.1 1080 3.4 -30 
2/7/91 1051 7.05 6.5 960 1524 3.8 -29 

MW5S 11/1/91 1600 6.78 14.0 1360 1.6 -44 
2fl5/91 1755 7.08 7.5 1160 1785 2.6 -16 

MW5d 11/1/91 1640 7.68 12.5 800 1.9 -11 
2/5/91 1138 7.59 8.7 700 1039 4.8 93 

MW6S 11/2/90 1030 6.84 15.8 1080 2.5 279 
2/5/91 1429 6.78 11.0 1000 1389 3.8 -22 

MW6d 11/2/90 1125 7.21 13.6 1080 1.9 -86 
2/5/91 1459 7.68 10.8 980 1369 2.8 -53 

MW7 2/6/91 1450 6.84 5.7 1167 1901 3.4 12 
4/2/91 1020 6.71 6.8 1300 

MW8 2/11/91 1422 7.04 7.0 1113 1960 4.1 115 
4/2/91 1245 7.26 10.2 1220 

MW9 2/11/91 1150 7.32 6.5 757 1376 2.9 72 
4/1/91 1315 6.63 8.1 810 

MW10 2/7/91 1403 7.03 5.9 790 1278 4.3 -50 
4/1/91 1510 6.74 6.7 700 

MW11 8/8/91 1430 6.93 15.0 700 880 



TABLE 3-3 (continued) 
Summary of Groundwater Field Parameters 
Woodstock Municipal Landflll Site 
Woodstock, Illinois 

page 2 of 2 
^4 

Sample Qate Time pH Temp Cond Sp(k>nd DO ned/Ox 

LW1 8/8/90 1100 6.7 20 1100 0.6 -90 
2/8/91 931 6.65 4.6 695 1174 2.3 34 

LW2 8/8/90 1200 6.71 16.8 1200 1.7 -72 
2/7/91 1645 6.88 9.9 1125 1612 2.9 -41 

LW3 8/8/90 1315 7.59 18 2370 0.7 107 
2/8/91 1052 7.62 10.4 2040 2681 0.9 -160 

LW4 8/8/90 1420 7.15 17 1410 0.4 46 
2/8/91 1442 6.91 8.7 1217 1806 1.85 -18 

LW5 8/8/90 1540 6.62 20 1550 0.4 -109 
2/8/91 1250 6.58 8.1 1267 1914 0.9 -80 

Notes: Temp - Temperature (C) 
Cond - Conductivity (umhos) 
Sp Good B Speciflc Conductivity (umhos) adjusted to 25 C 
tX) - Dissolved Oxygen (mg/l) 
Red/Ox » Reduction/Oxidation Potential (mV) 
NM o Not Measured 
On 11/1/90 aind 11/2/90, the DO meter exceeded 4% drift 
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Summary of Well Development Data 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Phase I Wells 
Well Water Column One Volume Field Parameters Noted 

Well# Date Depth Level Length Volume Purged PH Temp Sp Cond Recharge Comments 

MW1S 09/18/90 19.40 12.28 7.12 1.17 14.5 7.58 14.0 900 Medium Very Sllty with Fine Sand 
MW1S 10/31/90 20.10 12.29 7.81 1.28 12.5 7.46 14.8 1020 Medium Sllty 
MW1D 09/18/90 54.00 12.21 41.85 6.86 70.0 6.62 11.8 880 Good Moderately Turbid 
MW2S 09/19/90 17.20 5.56 11.64 1.91 25.0 6.79 14.0 1430 Good Sllty 
MW2S 10/31/90 17.40 5.48 11.92 1.8 12.5 6.72 13.7 1580 Good Sllty 
MW2D 09/19/90 71.10 17.18 53.92 8.84 88.0 7.68 11.2 550 Good Slightly Sllty and Turbid 
MW3S 09/19/90 11.78 5.91 5.87 0.96 15.0 7.03 17.0 680 Medium Sllty 
MW3S 11/01/90 12.00 , 5.28 6.72 1.10 10.5 6.74 13.0 690 Medium Sllty 
MW3D 09/19/90 21.94 ' 9.32 12.62 2.07 15.0 7.40 12.4 690 Slow Moderately Turbid 
MW3D 10/30/90 22.10 9.48 12.62 2.07 8.0 6.96 12.0 710 Slow Moderately Turbid 
MW4S 09/20/90 11.54 3.81 7.73 1.27 5.5 7.29 14.9 700 Very Slow Moderately Turbid and Sllty 
MW4S 10/30/90 11.70 3.28 8.42 1.38 8.2 7.24 12.1 705 Slow Moderately Turbid and Sllty 
MW4D 09/20/90 26.15 2.54 23.61 3.87 40:0 7.11 11.0 1000 Good Moderately Turbid 
MW5S 09/20/90 16.83 4.66 12.17 2.00 25.0 6.40 15.1 1400 Good Moderately Sllty 
MW5S 11/01/90 17.20 4.43 12.77 2.10 8.0 6.78 14.0 1360 Good Moderately Sllty 
MW5D 09/20/90 61.38 14.13 47;25 7.75 80.0 7.12 12;5 710 Good Slightly Turbid 
MW6S 09/20/90 21.82 13.61 8.21 1.35 15.0 6.46 14.6 1210 Good Very Sllty 
MW6S 11/02/90 22.05 14.30 7.75 1.30 14.5 6.84 15.8 1080 Good Very Sllty 
MW6D 09/20/90 47.23 13.52 33.71 5.53 61.0 6.61 13.3 960 Good Moderately Turbid 

Phase II /Veils 
MW7 1/29/91 17.10 5.20 11.90 1.95 32.0 6.95 5.0 2183 Very Turbid, Gray 

MW8X 2/1/91 15,90 2.82 13.08 2.15 37.5 7.28 8:9 1807 Turbid, Gray-Brown 
MW8 2/8/91 21.40 1.45 19.95 3.27 56.0 7.27 9.5 1754 None 

MW9P 1/31/91 15.80 2.74 13.06 2.14 22.0 7.18 5.3 908 Slow Very Turbid, Dark Brown 
MW9 2/8/91 35.80 0.74 35.06 5.75 81.0 7.20 6.5 1111 None 
MW10 1/31/91 16.00 3.05 12.95 2.12 40.0 7.30 3.5 1053 Very Turbid, Gray-Brown 

Phase III Well 
1 MW11 8/8/91 1 1 28.50 22.29 6.21 1.00 1 1 10.0 6.93 15.0 880 1 1 • . Very Turbid, Brown 

Notes; MW8X has been abandoned and replaced with MW8 
MW9P Is a nonsampling water level piezometer 
Well Depth and Water Level In Feet Below Inner Well Casing 
Column In Feet 
Volumes In Gallons 
Temp = Temperature In Degrees Celsius 
Sp Cond •> Specific Conductivity (umhos) adjusted to 25 C 
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TABLE 3-5 
Summary of Field Hydraulic Conductivity Values 
Woodstock Municipal Landfiil Site 
Woodstock, iiiinqis 

All Locations 
Hydraulic Conductivity 

Well Screened (Permeability) 

Litholpgy (ft/min) (cm/sec) (grapfilcally depicted) 

(value increases to rigfit) 

MW-1S Silty sand and gravel 1.8E-03 9.1E-04 ++ 

MW-1D Silt and fine sand 7.4E-03 3.8E-03. +++++++++ 

MW-2S Fine to coarse sand and clay 2.0E-02 1.0E-02 

MW-2D Silty fine sand 1.3E-02 6.6E-03 

MW-3S Fine to coarse sand and clay 2.3E-02 1.2E-02 

MW-3D 1 ft sand seam and clay 2.0E-03 1.0E-03 

at Yorkvllle/Tiskilwa contact 

MW-4S Peat and fine sand 1.5E-03 7.6E-04 + 

MW-4D Silty sand and gravel and clay 1.4E-03 7.1E-04 + 

MW-5S Fine to coarse sand 1.8E-02 9.1E-03 

MW-5D Fine to medium Sand and clay 9.6E-03 4.9E-03 ++++++++++++ 

MW-6S Fine to medium sand 1.3E-02 6.6E-03 

MW-6D Fine sand 7.2E-03 3.7E-03 +++++++++ 

MW-11 Silty Sand 2.4E-03 1.2E-03 +++ 

P-7 Silt and Sand 8.0E-04 4.0E-04 + 

P-8 Silt and Sand 4.9E-04 2.5E-04 . 

P-11 Clayey Sand 2.9E-02 1.5E-G2 

Upper Aquifer Weils 

Hydraulic Conductivity 

Well Screened (Permeability) 

Lithology (ft/min) (cm/sec) (graphically depicted) 

(value Increases to right) 

MW-1S Silty sand and gravel 1.8E-03 9.1E-04 ++ 

MW-1D Silt and fine sand 7.4E-03 3.6E-03 

MW-2S Fine to coarse sand and clay 2.0E-02 1.0E-02 

MW-3S Fine to coarse sand and clay 2.3E-02 1.2E-02 

MW-4S Peat and fine sand 1.5E-03 7.6E-04 + 

MW-4D Silty sand and gravel and clay 1.4E-03 7.1E-04 + 

MW-SS Fine to coarse sand 1.8E-02 9.1E-03 

MW-6S Fine to medium sand 1.3E-02 6.6E-03 

MW-6D Fine sand 7.2E-03 3.7E-03 

MW-11 Silty Sand 2.4E-03 1.2Er03 +++ 

P-7 Silt and Sand 8.0E-04 . 4.0E-04 + 

P-8 Silt and Sand 4.9E-04 2.5E-04 • 

P-11 Clayey Sand 2.9E-02 1.5E-02 +++++++++++++++++++++++++++++++++++++ 

Mean Value 9.7E-03 4.9E-03 ++++++++++++ 
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TABLE 3^5 (continued) 
Summary of Field Hydraulic Conductivity Values 
Woodstock Municipal Landfill Site 
Woodcock, Illinois 

Northern Boundary of Landfill Locations* 
Hydraulic Conductivity 

Well Screened (Permeability) 
Lithoiogy (ft/min) (cm/sec) (graphically depicted) 

(value increases to right) 
MW-1S Siity sand and gravel 1.8E-03 9.1E-04 ++ 

MW-ip Silt and fine sand 7.4E-03 3.8E-03 
MW-11 Siity Sand 2.4E-03 1.2E-03 +++ 

P-8 Silt and Sand 4.9E-04 2.5E-04 . 
9-7 Silt and Sand 8.0E-04 4.0E-04 + 

Mean Value 2.6E-03 1.3E-03 ++-I-

Note: Hydraulic Conductivity Calculated from Field 'Slug' Tests (Appendix ^ 
' MW-6S and MW-6D not included because water table contour maps indicate 
tfiat flow from MW-6 does not significantly cross landfill area 
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TABLE 3-6 
Summary of Observations at Sediment Sampling Locations 

Woodstock Municipal Landfill Site 
Woodstock, Illindis 

Page 1 of 2 

Sample Number Location and Observations 

Potential Landflll 
RunofT Areas 

SD-1 

SD-2 

Northwest comer of the site. Vegetation present included reed 
canary grass, stinging nettle and jewel weed. Dry conditions 
noted. 

100 feet west of SD-1 at northwest comer of the site. Similar 
conditions present as at SD^l. Sediments consisted of light 
brown peaty material to about a two-inch depth, grading into 
sediments darker in color and more muck like. 

SD-3 

SD-4 

SD-5 

SD-6 

SD-7 

SD-8 

Wetland adjacent to Kishwaukee Creek. Primarily cattail 
vegetation present. Standing water observed, approximately 
four inches deep. Sediments consisted of black plant material 
with of odor of hydrogen sulfide to depth of approximately two 
inches, underlain by gray clay with possible gleying. 

Wetland area east of Kishwaukee Creek and north of sewage 
treatment plant holding lagoon. Area overgrown with reed 
canary grass. The sample was collected from beneath standing 
water, two to four inches deep. Sediments consisted of gray clay 
beneath a two-inch layer of brown root material. 

Wetland located north of the Wastewater Treatment Plant 
holding lagoon. Reed canary grass present; standing water 
noted. Orange-brown discoloration to water observed. 
Sediments consisted of two to four inches of root material and 
organic detritus tmderlain by gray clay. 

Wetland area northeast of the Wastewater Treatment Plant 
holding lagoon. Reed canary grass dominant vegetation. Root 
material and plant detritus observed to a depth of about two 
inches, tmderlain by gray clay. Gray color less pronounced than 
in other locations. One to two inches of standing water present. 

Wetland area in the northeastern part of the landfill, 
immediately east of the landfill property boundary. Small pool 
of water, about two inches deep, present, surroimded by cattails. 
Sediments primarily sand and gravel. 

North end of the wetland from which SD-7 was obtained. No 
rooted material present. Sediment consisted of leaf material 
from trees, cattail stalk pieces and root tibers. 



TABLE 3-6 
Summary of Obseryations at Sediment Sampling Locations 

Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Page 2 of2 

Sample Number 

Creek Bottom Samples 

SD-10 

SD-11 

SD-12 

Background Samples 

SD-13 

SD-M 

SD-15 

SD-16 

Location and Observations 

In Kishwaukee Creek, approximately ISO. feet north of SG-7. 
Sample collected through one foot of water and consisted of 
black muck, fine sand, and plant matter. 

In Kishwaukee Creek, approximately 300 feet upstream of the 
northwest comer of the WWTP lagoon. Sample collected one 
foot from the stream edge, through approximately six inches of 
water. The sediment was a black muck. 

In Kishwaukee Creek, near the southwest comer of the WWTP 
lagoon, upstream of the lagoon overflow conduit. Sample 
collected one foot from the stream edge, through approximately 
four inches of water. The sediment was a black silty muck. 

400 feet south of the landfill on the southem side of Kishwaukee 
Creek. Sediment consisted of root mass of reed canary grass 
and black muck soil. 

1200 feet east of the landfill, approximately SO feet west of 
Illinois Route 47. Dense stand of reed canary grass; six inches 
of standing water present. Sediment included plant root mass 
and black muck. 

150 feet north of the landfill, in a wetland fringe of a pond north 
of Davis Road. Cattail area, under six inches of water. Some 
construction debris present in the area. Sample material 
consisted of plant material, a fine gray sand, and black muck. 

Large wetland area approximately 400 feet west of the landfill. 
Edge of cattail stand, no standing water but the brown peat soil 
was moist. The sediment consisted of brown plant material in 
various stages of decomposition. 

Note: Locations are mapped in Figure 3-3. 
Phase I samples collected September 6, 1990. 
Phase II samples collected April 2 and 3, 1991. 
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TABLE 4-1 
Summary of Geotechnical Data 
Woodstock Municipal Landfill Site 
Woodstock. Illinois 

Sample 
# 

Sample 
Depth 

(ft) 
Date Classification 

(USDS) 
Moisture 

% 

Permeability 
(cm/sec) 

Organic 
Content 

% 
Porosity 

% 

Plastic 
Index/ 
Liquid 
Limit 

Comments 

WK-LW01-2 0-2 7/18/90 Brown Sllty, Clayey Fine-Coarse SAND 
Little Gravel (SC-SM) 

12.9 6.4E-06 NP NP 21/5 

WK-LW02-2 0-2 7/17/90 Brown Clayey Fine-Coarse SAND 
Some Gravel & Slit (SC) 

11.8 6.1E-08 NP NP 25/8 

WK-LW03-2 0-2 7/19/90 Brown Fine-Coarse SAND & GRAVEL, 
Some Silt, Trace Clay (SM/GM) 

17.3 NP NP NP NP Disturbed Sample 

WK-LW04-2 0-2 7/20/90 Brown Sllty Fine-Coarse SAND 
Some Silt & Gravel, Trace Clay (SM) 

25.4 NP NP NP NP Disturbed Sample 

J* 

WK-LW05-2 0-2 7/21/90 Brown Sllty, Clayey Fine-Coarse SAND 
and GRAVEL (SC-SM/GC-GM) 

5.2 NP NP NP 20/7 Disturbed Sample 

WK-SD1-01 0-2 10/23/90 Black Sedimentary PEAT 
Little Sand (FT) 

167.0 1.5E-03 37.2 78.8 NP 

WK-SD1-91 0-2 10/23/90 Black Sedimentary PEAT 
Little Sand (PT) 

124.3 2.6E-04 31.5 72.5 NP 
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TABLE 4-1 (continued) 
Summary of Geotechnical Data 
Woodstock Municipal Landrili Site 
Woodstock, Illinois 

Sample 
Sample 
Depth 

(ft) 
Date Classification 

(OSCS) 
Moisture 

% 
Permeabiiity 

(cm/sec) 

Organic 
Content 

% 

T 

Porosity 
% 

Piastic 
index/ 
Liquid 
Limit 

Comments 

WK-SD3-01 0-2 10/23/90 Brown-Black Fibrous PEAT 
Little Sand (FT) 

220.7 8.3E-04 58.0 81,4 NP 

WK-SD5-01 0-2 10/23/90 Brown SILT 
Some Sand & Clay (ML) 

67.8 9.4E-06 NP 65.8 47/6 

WK-SD8-01 0-2 10/23/90 Brown Sandy Lean CLAY, 
Little Gravel (CL) 

24.6 3.1E-07 . NP 42.2 28/12 

WK-SBMW1D 8.5-20 7/27-30/90 Yellow-brown Fine-Coarse SAND & GRAY 
Little Silt, Trace Clay (SP-SM/GP-GM) 

8.6 2.1E^05 NP 21.2 NP Disturbed Sample 

WK-SBMW1D& 
WK-SBMW1 

41-42.5 & 
43.5-50 

7/30/90 & 
8/15/90 

Brown Fine-Coarse SAND, Some Sl|t, 
Little Clay, Trace Gravel (SM) 

13 2.2E-05 NP 27.1 NP Disturbed Sample 

WK-SBMW2-43 41-43 8/3/90 Brown lean CLAY, Some Sand, 
Little Gravel (CL) 

10.5 NP NP NP 21/12 Disturbed Sample 

WK-SBMW2 61-70 8/3/90 Gray Fine-Coarse SAND, Some Silt, 
Little Clay^ Trace Gravel (SM) 

10.2 2.2E-05 NP 23.3 NP Disturbed Sample 
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TABLE 4-1 (continued) 
Summary of Geotechnical Data 
VVopdstock Municipal Landfill Site 
Woodstock, Illinois 

Sample 
# 

Sample 
Depth 

(ft) 
Date Classification 

(USDS) 
Moisture 

% 
Permeability 

(cm/sec) 

Organic 
Content 

% 
Porosity 

% 

Plastic 
Index/ 
Liquid 
Limit 

Comments 

WK-SBMW4 T3.5-20 8/10/90 Brown Fine-Coarse SAND & 
GRAVEL, Some Silt, Little Clay 
(SM/GM) 

16.5 3.9E-06 NP 58.7' NP Disturbed Sample 

WK-SBMW5-22 20-22 8/1/90 Brown lean CLAY, Some Sand, 
Trace Gravel (CL) 

14.1 2.1E-08 NP 31.9 25/10 

WK-SBMW6 8.5-17.5 7/31/90 Brown Fine-Medium SAND, 
Trace Clay and Silt (SP-SM) 

16.1 2.6E-05 NP 37.4 NP Disturbed Sample 

VVK-SBMWe 33.5-42.5 7/31-8/1/90 Gray-Brown Fine-Coarse SAND^ Some 
Silt & Gravel, Little Clay (SM) 

8.9 3.9E-03 NP 20.5 NP Disturbed Sample 

MW-8 30-32.5 1/21/91 Gray Lean CLAY, Trace 
Sand & Gravel (CL) 

12.5 2.3E-08 NP NP NP 

MW-9 38.5-41.0 1/20/91 Gray Lean CLAY, Trace 
Sand & Gravel (CL) 

7.5 1.3E-07 NP NP NP 

MW-10 17.5-20.0 1/19«1 Gray Lean CLAY, Trace 
Sand & Gravel (CL) 

8.9 1.6E-08 NP NP NP 

* Possible test errors, due to low sample volume. 
NP - Not Performed 
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TABLE 4-2 
Refuse Volume/Leachate Volume Calculation 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Explanation of TABLE 4-2: 

Section A contains assigned values for refuse and leachate thickness in the landfiil 
Section B calculates refuse and leachate volume based on values assigned in section A 
Section C presents average landfill characteristics 

Section A. Assioned Values for Refuse and Leachate Thickness in a Superimposed Grid Svstem 

KEY = Area of Grid Square within Landfill Boundary (sq ft). 
= Thickness of Refuse in Grid Square (ft), 
a Thickness of Leachate in Grid Square (ft). 

A B C D E F G H 

0 0 0 6250 12500 12500 9375 0 

1 0 0 0 0.5 0.5 0.5 0.5 0 

0 0 0 0 0 0 0 0 

9375 50000 43750 50000 62500 50000 12500 0 

2 0.5 4 4 5 7 6 1 0 

0.5 3 1 5 5 4 1 0 

0 50000 62500 62500 62500 62500 53125 15625 

3 0 6 6.5 11 15.5 11 6 3 

0 3 3 6 13 4 2 1 

0 28125 62500 62500 62500 62500 62500 18750 

4 0 5 5.5 9.5 10.5 13.5 12 8 

0 3 3 6 6 5 2 1 

0 6250 62500 62500 62500 62500 62500 15625 

5 0 0.5 4 4.5 7.5 11.5 14 6 

0 0.5 2 4.5 4 0 1 1 

0 0 50000 56250 56250 56250 37500 3125 

6 0 0 2 4 5 10 10 10 

0 0 1 4 2 0 0 1 

Section B. Calculation of Refuse and Leachate Volume 

total Refuse Volume » 13,000,000 cubic feet 

Total Leachate Volume = 1,400,000 cubic feet 
10,000,000 gallons 

Section C. Avo. Landfill Characteristics 

Total Landiil Area = 

Avg Refuse Thickness = 
Avg Leachate Thickness = 

1,600,000 sqfeet 
37 acres 

7.6 feet 
3.5 feet 

Notes: Grid squares shown In Figure 4-3 
Thickness of Leachate Measured as Distance from Bottom of Refuse to Top of Water Table (Appendix J-2) 
Assigned Values for base of refuse and refuse thickness extrapolated from leachate well borings (Appendix B-1) 
Total Refuse Volume calculated as Area x Thickness for each grid square 
Total Leachate Volume calculated as Area x Thickness x 25% porosity for each grid square 
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TABLE 4-3 
Summary of HELP Model Data 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Page 1 of 3 

Inout Parameter S14 
Layer 1 Layer 2 

Soil Texture (USCS) SM Municipal 
Soil Texture (USDA) LS Waste 
Thickness (Inches) 30 91 
Porosity (vol/Vol) 0,437 0.52 
Field Capacity (volA/ol) 0.1053 0.2942 
Wilting Point (vol^ol) 0.0466 0.14 
Initial Soil/Water Content (vol/vol) 0.1053 0.2942 
Sat. Hyd. Conduct, (cm/sec) 0.0051 0.0002 
SCS Run-off Curve Number 58.2 
Landfill Area (sq ft) 1500000 
Vegetative Cover Fair Grass 

Results (vearlv averaaes) 
Inches Cubic ft 

Precipitation 36,0 4503500 
Run-off 0.0 . 3983 
Evapotransplratlon 28.8 3605505 
Percolation 6.9 862246 
Change In Water Storage 0.3 31767 

100.0% 
0.1% 

80.1% 
19.2% 
0.7% 

•11 
1500000 

Fair Grass 

Inches Cubic ft 
36.0 4503500 
0.1 15148 

31.1 3890202 
4.6 571797 
0.2 26354 

100.0% 
0.3% 

86,4% 
12.7% 

0.6% 

813 
Layer 1 Layer 2 

SM Municipal 
Waste 

30 91 
lit 

30.<X) 

15OOOO0 
Fair Grass 

Inches 
36.0 
0.9 

27.6 
7.4 
0.1 

Cubic ft 
4503500 
112141 

3456153 
919603 
15603 

100.0% 
2.5% 

76.7% 
20.4% 
0.4% 

0.437 
0.1053 
0,0466 
0,1053 
0.0051 

58.2 
1500000 

Fair Grass 

Inches 
36.0 
0.0 

29.7 
6.2 
0.1 

Layer 2 
Municipal 

Waste 
91 

0;52 
0.2942 

0,14 
0,2942 
0.0002 

Cubic ft 
4503500 

3543 
3709945 

779263 
10749 

100.0% 
0.1% 

82.4% 
17.3% 
0.2% 



TABLE 4-3 
Summary of HELP Model Data 
Woodstock Municipal Landflll Site 
Woodstock, Illinois 

Page 2 of 3 

Input Parameter S19 S20 S21 S22 
Layer 1 Layer 2 Layer1 Layer 2 Layer 1 Layer 2 Layer 1 Layer 2 

Soil texture (USCS) SM Municipal SM Municipal SM Municipal SM Municipal 
Soil Texture (USDA) LS Waste LS Waste LS Waste LS Waste 

Thickness (Inches) 60 91 30 120' 30 91 30 91 
Porosity (vol/vol) 0.437 0;52 0.437 0.52 0.437 0.52 0.437 0.52 
Field Capacity (volAvol) 0.1053 0.2942 0.1053 0.2942 0.1053 0.2942 0.1053 0.2942 
Willing Point (vol/vol) 0.0466 0.14 0.0466 0.14 0.0466 0.14 0.0466 0.14 
Initial Soli/Water Content (volA/ol) 0.1053 0.2942 0.1053 0.2942 0.1053 0.2942 0.1053 0.2942 
Sat. Hyd. Conduct, (cm/sec) 0.0051 0.0002 0.0051 0.0002 0.0051 0.0002 0.0051 

.. "...v."..-*-.. 

0.0002 
SCS Run-off Cun/e Number 58.2 58.2 58.2 70 
Landflll Area (sq ft) 1500000 1500000 1640000 isboooo 
Vegetative Cover Fair Grass FalrGrass Fair Grass Fair Grass 

Results fvearlv averaoes) Results fvearlv averaoes) 
Inches Cubic ft Inches Cubic ft Inches Cubic ft Inches Cubic ft 

Precipitation 36.0 4503500 100.0«!« 36.0 4503500 100.0% 36.0 4923827 100.0% ' 36.0 4503500 100.0% 
Run-off 0.0 3983 0.1% 0.0 3983 0.1% 0.0 4355 0.1% 0.1 15625 0.4% 
Evapotransplratlon 28.8 3605404 80.1% 28.8 3605532 80.1% 28.8 3942019 80.1% 28.8 3605539 80.1% 
Percolation 6.4 802638 17.8% 6.7 838264 18.6% 6.9 942722 19.2% 6.8 850583 18.9% 
Change in Water Storage 0.7 91476 2.0% 0.4 55722 1.2% 0.3 34732 0.7% 0.3 31753 0.7% 
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TABLE 4-3 
Summary of HELP Model Data 
Woodstock Municipal Undflll Site 
Woodstock^ Illinois 

Input Parameter 

Soil Texture (USCS) 
Soil Texture (USDA) 
Thlckness!(lncties) 
Porosity (volArol) 
Field Capacity (vol/voO 
Wilting Point (vol/vol) 
Initial Soil/Water Content (vOIAyol) 
Sat. Hyd. Conduct, (cm/sec) 
SCS Run-off Curve Number 
Landfill Area (sq ft) 
Vegetative Cover 

Resuits fvearlv averages) 

Precipitation 
Run-off 
Evapotranspiration 
Percoiation 
Cfiange in Water Storage 

Layer 3 
11 Municipai 

1500000 
Fair Grass 

inches 
36.0 
1.3 

30.5 
4.0 
0.2 

Cubic ft 
4503500 
159342 

3818020 
496814 

28324 

100.0% 
3.5% 

84.8% 
11.0% 
0.7% 

S26 
Layer 1 Layer 2 

SM Municipai 
LS Waste 

30 91 
0.437 0.52 

0.1053 0,2942 
0.0466 0.14 
0.1053 0.2942 
0 0085 ^ 0.0002 
4U.4o 

1560666 

inches Cubic ft 
36.0 4503500 
0.0 0 

28.8 3595390 
7,0 877456 
0.2 30653 

100.0% 
0.0% 

79.8% 
19.5% 
0.7% 

...cOTviw.. 
58.2 

1500000 
Bare Ground 

inches Cubic ft 
36.0 4503500 
0.6 71357 

29.0 3624578 
6.2 775782 
0.3 31784 

100.0% 
1.6% 

80.5"% 
17.2% 
0.7% 

S30 
Layer 1 

SM 
LS 

30 
0.437 

0.1053 
0.0466 
0.1053 
0.0051 

58.2 
1500000 

Fair Grass 

Layer 2 
Municipai 

Waste 
91 

0.52 
0.2942 

0.14 
0.2942 
0.0002 

Cubic ft 
66089991 

167 
4043683 
2487552 
77597 

100.0% 
0.0% 

61.2% 
37.6% 
1.2% 

Notes: Synthetic Rainfaii with Synthetic Daiiy Temperatures and 
Soiar Radiation for Chicago, iiiinois 
represents aitered vaiue compared to SI 4 

S14 
Percoiation 
Exc Grass 
1 Cubic foot 

B Simuiation Number, see Appendix J-3 for fuii resuits 
> percoiation through bottom iayer - Leachate Generated 
= Exceiient Grass 
= 7.48 Gaiions 
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TABLE 4-4 
Summary of Groundwater Elevation Data 
Woodstock Municipal Landflll Site 
Woodstock, Illinois 

Page 1 of 2 

Well GW Elev GW Elev GW Elev GW Elev GW Elev GWEIev GW Elev GW Elev 
# 9/20/90 11/5/90 2/1/91 4/3/91 4/4/91 5/8/91 10/21/91 10/28/91 

MW1S 929.39 929.99 929.34 931.90 931.56 928.25 928.28 

MW1D 929.77 929.96 929.29 931.73 931.56 928.20 928.27 
MW2S 927.86 928.77 927.67 930.01 929.55 926.85 926.91 

MW2D 914.74 914.63 915.O0 917.40 917.84 908.91 908.77 

MW3S 925,70 928:93 925:84 927.88 928.19 925.66 926.22 

MW3D 921.80 922.11 921.77 922.84 923.21 918.55 918.52 
MW4S 923.61 924.51 923:93 924.03 923.99 924.24 924.25 924.31 

MW4D 923.77 924.83 924.09 924.46 924.46 924.62 924.35 924.47 

MWSS 925.64 926.50 925:83 926.64 926.62 926.49 925.41 925.54 

MW5D 915.97 916.01 916.26 918.88 918.92 919.35 909.95 909.81 
MW6S 931.74 931.19 930.94 
MW6D 931.64 931.24 930.94 932.54 932.67 928.87 928.86 

MW7 Nl Nl 928.71 930.55 930.37 927.86 927.94 

MW8 Nl Nl Nl 925.20 925.21 925.30 924.60 924.63 

MW8X Nl Nl 924.35 
MW9 Nl Nl Nl 924:52 924.69 924.35 924.49 

MW9P Nl Nl 923.95 924:25 924:25 924.14 924.26 

MW10 Nl Nl 924.01 924.53 924.44 924.08 924.26 

MW11 Nl Nl Nl Nl Nl 928.27 928.27 

LW1 929.59 930.06 929.78 931.83 931.53 926.26 927.15 

LW2 929.47 929.64 928.95 932.82 931.74 927.81 927.82 

LW3 928.23 927.86 927.91 929.09 928.68 927.39 927.36 

LW4 926.12 926.21 926.53 925.74 928.73 925.79 925.78 

LW5 928.40 928.40 927.26 929.45 929,30 927.53 927.50 



TABLE 4-4 (continued) 
Summary of Groundwater Elevation Data 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

iPage2of 2 

Well GW Elev GW Elev GW Elev GW Elev GW Elev GW Elev GW Elev GW Elev 
# 9/20/90 11/5/90 2/1/91 4/3/91 4/4/91 5/8/91 10/21/91 10/28/91 

SG1 935.88 936.70 NM 936.40 936.38 935.74 935.85 

SG2 929.46 930.25 NM 930.47 930.51 

SG3 923.57 924.29 923.52 923.95 923.78 924.19 924.39 924.40 

SG4 931,95 932.07 931.89 931.98 932.44 931.99 932.06 931.88 

SG5 923.72 924.54 924.75 923.94 924.00 924.17 924.39 924.33 

SG6 923.72 924.55 923.70 924.00 924.06 924.23 924.40 924.41 

SG7 923.73 924.60 923.82 924.03 924.07 924.27 924.44 924.42 

SG8 Nl Nl Nl Nl Nl 924.41 924.41 

SG9 Nl Nl Nl Nj Nl 929.20 929.27 

P1 Nl Nl 920.20 921.55 921.43 921.43 919.99 919.97 

P2 Nl Nl 924.52 927.05 927.00 927.15 919.36 919.16 

P2B Nl Nl 924.55 926.15 1 926.07 926.32 923.63 923.98 

P3 Nl Nl DRY 932.18 931.73 

P3A Nl Nl Nl 932.48 931.98 928.32 928.39 

Nl Nl ' 935.94 937.52 937.62 

PS Nl Nl 932.07 933.34 934.16 929.47 929.43 

P6 Nl Nl 936.32 936.61 936.64 
P7 Nl Nl Nl Nl Nl 929.47 929.45 
P8 Nl Nl Nl Nl Nl 928.25 928.28 
P9 Nl Nl Nl Nl Nl 927.20 927.27 
P10 Nl Nl Nl Nl Nl 922.67 922.53 
P11 Nl Nl Nl Nl Nl 926.90 927.04 
P12 Nl Nl Nl Nl Nl 924.59 925.05 

Notes: 
GW » Groundwater Elevation In ft MSL, USGS Datum 
Nl B Measuring Device Not Installed as of tfils date 
NM-NotMe^ured 
MW-6S and P-4 were de^royed, apparently by auto accidents 
MW-BX was moved to MW-8 
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TABLE 4-5 
Summary of Groundwater Flow Rates in Upper Aquifer 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Gradient-Calculations 

Local Gradients 

DATE 

Average Gradient 
Across Landfill 

Sept 90 0.0028 

Nov 90 0.0027 

Feb 91 0.0025 

Apr 91 0.0040 

May 91 0.0037 

Oct 91 0.0019 

Average 0.0029 

Flow Rate Calculations 

Average Values 

Well# 

Average Values 
Across Landfill 

Average -

Gradient 

0.0029 

PerrheabiJIty 

; (ft/min) 

0.0097 

; Porosity 0.2 

Row Rate 
(ift/year) 75 

Flow 
Direction 

South 

MW-1S MW-2S MW-3S MW-4S MW-5S MW-6S 

Gradient Gradient Gradient Gradient Gradient Gradient 

0.0030 0.0030 0.0190 0.0080 0.0090 0.0060 

0.0043 0.0091 0.0125 0.0029 0.0071 0.0200 

0.0063 0.0089 0.0184 0.0009 0.0102 0.0160 

0.0087 0.0118 0.0235 0.0043 0.0143 0.0100 * 

0.0089 0.0100 0.0200 0.0007 0.0083 0.0103 * 

0.0035 0.0045 0.007 -0.0056 0.0024 0.0018 * 

0.0058 0.0079 0.0167 No Average* * 0.0086 0.0107 

Local Values 

MW-1S MW-2S MW-3S MW-4S MW-5S MW-6S 

0.0058 0.0079 0.0167 No Average 0.0086 0.0107 

0.0018 0.02 0.023 0.0015 0.018 0.013 

0.2 0.2 0.2 0.2 0.2 0.2 

27 414 1011 No Average" 405 365 

Southeast Southwest Northwest No Average" Southwest Southwest 

Notes: Average Gradient Across Landfill Measured from MW-1S to Creek near MW-4S/MW-4D 
Average Permeability calculated for Water Table Aquifer Wells stiown In Table 3-5 
Permeability determined by Field Hydaulic Conductivity Tests (Table 3-5) 
Porosity determlried by geotechnlcal testing (Appendix D-^ 
Flow directions and gradients determined from water table maps for the given dates 
ND - Not Determined 
' Measured using MW-6D because MW-6S had been destroyed 
* * Direction of gradient varies so no average could be calculated 
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TABLE 4-6 
Vertical Gradients Calculated in Well Nests 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

MW-1S/MW-1D 9/20/90 11/5/90, 2/1/91 4/3/91 5/8/91 10/21/91 10/28/91 

Qrounawater MW-1S 929.39 929.99 929.34 931.90 931.56 928.25 928.28 
Elevation MW-1D 929.77 929.96 929.29 931.73 931.56 928.20 928.27 
Difference (ft) -0.38 0.03 0.05 0.17 0 0.05 0.01 
Vertical Separation (ft) 34.9 34.9 34.9 34.9 34.9 34.9 34.9 
Gradient (ft/ft) -0.011 0.001 0.001 0.005 0 0.001 0.000 
Direction Up Down Down Down Down Down 

Average Gradient 
Average Direction 

No average 

MW-2S/MW-2D 9/20/90 11/5/90 2/1/91 4/3/91 5/8/91 10/21/91 10/28/91 

Groundwater MW-2S 927.86 928.77 927.67 930.01 929.55 926.85 926.91 
Eievation MW-2D 914.74 914.63 915.00 917.40 917.84 908.91 908.77 
Difference (ft) 13.12 14.14 12.67 12.61 11.71 17.94 18.14 
Vertical Separation (ft) 48.5 48.5 48.5 48.5 48.5 48.5 48.5 
Gradient (ft/ft) 0.271 0.292 0.261 0.260 0.241 0.370 0.374 
Direction Down Down Down Down Down Down Down 

Average Gradient 
Average Direction 

0.296 
Downward 

MW-3S/MW^3D 9/20/90 11/5/90 2/1/91 4/3/91 • 5/8/91 10/21/91 10/28/91 

Groundwater MW-3S 925.70 928.93 925.84 927.88 928.19 925.66 926.22 
Elevation MW-3D 921.80 922.11 921.77 922.84 923.21 918.55 918.52 
Differerice (ft) 3.90 6.82 4.07 5.04 4.98 7.11 7.70 
Verticai Separation (ft) 11 11 11 11 11 11 11 
Gradient (ft/ft) 0.355 0.620 0.370 0.458 0.453 0.646 0.700 
Direction Down Down Down Down Down Down Down 

Average Gradient 
Average pirectlon 

0.515 
Downward 
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TABLE 4-6 (continued) 
Vertical Gradients Calculated in Well Nests 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

MW-4S/MW-4D 9/20/90 11/5/90 2/1/91 4/3/91 5/8/91 10/21/91 10/28/91 

Groundwater MW-4S 923.61 924.51 923.93 924.03 924.24 924.25 924.31 
Elevation MW-4D 923.77 924.83 924.09 924.46 924.62 924.35 924.47 
Difference (ft) -0.16 -0.32 -0.16 -0.43 -0.38 -0.10 -0.16 
Vertical Separation (ft) 4.5 4.5 4.5 4.5 4.5 4.5 4.5 
Gradient (ft/ft) -0.036 -0.071 -0.036 -0.096 -0.084 -0.022 -0.036 
pirectjon Up Up Up UP Up Up Up 

Average Gradient 
Average Direction 

-0.054 
Upward 

MW-5S/MW-5D 9/20/90 11/5/90 2/1/91 4/3/91 5/8/91 10/21/91 10/28/91 

Grpundwater MW-5S 925.64 926.50 925.83 926.64 926.49 925.41 925.54 
Elevation MW-5D 915.97 916.01 916.26 918.88 919.35 909.95 909.81 
Difference (ft) 9.67 10.49 9.57 7.76 7.14 15.46 15.73 
Vertical Separation (ft) 35 35 35 35 35 35 35 
Gradient (ft/ft) 0.276 0.300 0.273 0.222 0.204 0.442 0.449 
Direction Down Down Down Down Down Down 

Average Gradient 0.309 
Average Direction Downward 

MW-6S/MW-6D 9/20/90 11/5/90 2/1/91 4/3/91 5/8/91 10/21/91 10/28/91 

Groundwater I^W-6S 931.74 931.19 930.94 
Elevation MW-6D 931.64 931.24 930.94 932.54 932.67 928.87 928.86 
Difference (ft) 0.10 -0.05 0.00 
Vertical Separation (ft) 24.6 24.6 24.6 
Gradient (ft/ft) 0.004 -0.002 0.000 
Direction Down Up Zero 

Average Gradient No Average 
Average Direction 

Notes: Vertical Separation meaeured as the thickness of the clay confining layer 

where present, or the distance between screen centers where clay Is absent 

MW-es dertroyed between Feb. 1 and April 3,1091, 

apparently by an auto accident. 

No average Is calculated for well nests which experience 

both upward and downward gradients 
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TABLE 4-7 
Summary of Discharge Measurements in Kishwaukee Creek 
Woodstock Municipal Landfill Site 
Woodstock. Illinois 

With Lagoon Overflow (April 2,1991) 

Depth Width Row Rate Discharge Discharge 
Location of Segment Of Segment in Segment in Segment in Segment 

(ft) (ft) (ft/sec) (cubic ft/sec) (galions/day) 

18" frbm S. Edge 1.8 2.25 0.24 0.97 630,000 

Center 2.8 1.5 0.31 1.30 840,000 

18" from N. Edge 2.5 2.25 0.33 1.88 1,200,000 

Total 4.12 2,700,000 

Discharge Rate with Lagoon Overflow = 2,700,000 gallons/day 

Without Lagoon Overflow (April 3,1991) 

Depth Width Flow Rate Discharge Discharge 
Location of Segment of Segment in Segment in Segment in Segment 

(ft) (ft) (ft/sec) (cubic ft/sec) (gaiiohs/day) 

18" from S. Edge 1.7 2.25 0.17 0.65 420,000 

Center 2.7 1.5 0.15 0.61 390,000 

18" fromN. Edge 2.4 2.25 0.18 0.97 630,000 

Total 2.23 1,400,000 

Discharge Rate without Lagoon Overflow = 1,400,000 gallons/day 

Note: Discharge measured in the culvert on the 
south side of the Wastewater Treatment Plant 
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TABLE 4-8 
Water Levels Measured in Wastewater Treatment Plant Lagoon During Overflow Stoppage 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Time Yardstick 
Reading 

(feet) 

Volume Increase 
In Lagoon 

(cubic feet) 

Rate of 
Volume Increase 

In Lagoon 
(cubic ft/sec) 

Rate of 
Volume Increase 

In Lagoon 
(gallons/day) 

06:34 0.97 

10:09 1.10 11,274 1.28 830,000 

11:03 1.15 3458 1.07 690,000 

16:51 1.42 22,479 1.08 700,000 

Total Volume Increase 280i000 gallons 

Total Time From 
Overflow Stoppage 09:09 hours 

Rate of Water 
Level Rise 700,000 gallons/day 

Notes: Overflow was stopped at 07:42 
Yardstick attacfied to stake and driven Into lagoon bottom 
Measurements recorded April 3,1991 
Surface Area of Lagoon - 83,000 sq feet (1.9 acres) 
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TABLE 4-9 
Summary of Inflow to Wastewater Treatment Plant 
Woodstock Municipal Landflll Site 
Woodstock, Illinois 

April 1,1991 
Inflow Inflow Rate Inflow Rate Inflow Rate 

Time Meter Reading (cubic ft/sec) (gal/hour) (gallons/day) 
(gal XI000) 

«. 
06:00 3891455 
07:00 3891482 1.00 27000 648,000 
08:00 3891510 1.04 28000 672,000 
09:00 3891540 1.11 30000 720,000 
10:00 3891571 1.15 31000 744,000 
11:00 3891610 1.45 39000 936,000 
12:00 3891646 1.34 36000 864,000 
13:00 3891680 1.26 34000 816,000 
14:00 3891709 1.08 29000 696,000 
15:00 3891749 1.49 40000 960,000 
16:00 3891771 0.82 22000 528,000 
18:00 3891840 1.28 34500 828,000 
20:00 3891908 1.26 34000 816,000 
22:00 3891971 1.17 31500 756,000 
23:00 3891999 . 1.04 28000 672,000 

April 2,1991 
06:00 3892165 0.89 24000 576,000 
07:00 3892192 1.00 27000 648,000 
08:00 1.11 300b0 . 720,000 
09:00 3892258 1.34 36000 864,000 
10:00 3892292 1.26 34000 816,000 
11:00 3892311 0.71 19000 456,000 
12:00 3892346 1.30 35000 840,000 
13:00 3892378 1.19 32000 768,000 
14:00 3892415 1.37 37000 888,000 
15:00 3892441 0.97 26000 624,000 
16:00 3892466 0.93 25000 600,000 
18:00 3892533 1.24 33500 804,000 
20:00 3892595 1.15 31000 744,000 
22:00 3892651 1.04 28000 672,000 
23:00 3892669 0.67 18000 432,000 

Total Inflow 1,200,000 gallons 
06:00 April 1 to 23:00 April 2. 
Total Elapsed Time 41 Hours 

Avg Inflow Rate 29,000 gallons/hour 
700,000 gallons/day 

Note: Inflow Meter read by Wastewater Treatment Plant Engineer 
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TABLE 4-10 
Landfill Water Budget 
Woodcock Municipal Landfiii Site 
Woodstock, liiinois 

Q gw - Groundwater Inflow to the Undfj: 1 From the North 

Zone 
Aquifer 

Thickness 
(feet) 

Aquifer 
X-Section Area 

(sqfeet) 

Porosity 

(%) 

Groundwater 
Row Rate (1) 

(feetAyr) 

Qgw-Tdtai 
Groundwater 

inflow 
(cubic ftAyr) 

A 

B 

40 

35 

24,000 

21,000 

20% 

20% 

46 (2) 

46 (2) 

220,000 

191,000 

Q infiit - Recharge by Infiltration 

Zone 
Area of 
Zone 

(sqfeei) 

Depth of 
Precipitation 

which infiltrates 
(feet/yr) 

Qinfiit-Total 
Recharge 
In Zone 

(cubic ft/yr) 

A 

B 

660,000 

980,000 

0.6 

0.6 

400,000 

590,000 

Q total - Groundwater Discharge to Surfan :e Water 

Zone 

Qgw-Total 
Groundwater 

inflow 
(cubic ft/yr) 

Q infiit-Total 
Recharge 
In Zone 

(cubic ft/yr) 

Q total-Total Q totd 
Discharge to (%) 
Surface Water 

(cubic ft/yr) 

A 

B 

220,000 

191,000 

400,000 

590,000 

620,000 44% 

780,000 56% 

Totals 410,000 990,000 1,400,000 Cubic feet/year 
4,000 Cubic feet/day 

30,000 Gallons/day 

Notes; (1) Row Rate » Ki/n where K » perrneabiiity, i - average hydraulic gradient 
and n B porosity. 

Using average permeability (0.0026 ft/min) from MW-IS. MW-1D, MW-11, P-8, and P-7 and 
average gradient»i ft per 150 ft» 0.0067 ft/ft 
Average gradient estimated for northern boundary of the landfill from water table 
contour maps (Rgures 4-7A through 4-7G) 
Aquifer thickness measured as top of day confining layer to top of water table (Rgure 4-5E) 
Depth of Precipitation which infiltrates is based on HELP model results (Appendix J-3) 
Zones shown in Rgure 4-8 
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TABLE 5-1 
Summary of VOC Concentrations in Leachate and Monitoring Wolis 
Woodstock Municipal Landfill site 
Woodstock, Illinois 

WELL Benzene Chlorobenzene Xylenes DOE Vinyl Chloride Toluene 
Aug- Feb Apr Aug- Feb Apr Aug- Feb Apr Aug- Feb Apr Aug- Feb Apr Aug- Feb Apr 

Nov90 91 91 Nov90 91 91 Nov90 91 91 Nov90 91 91 Nov90 91 91 Nov90 91 91 

LW-1 9 11 3/J 8 2/J 8 ND 16 ND ND 1/J ND 
LW-2 8 9 6 8 5 7 ND ND ND ND 1/J ND 
LW-3 3/J 3/J ND ND ND ND ND ND ND ND ND ND 
LW-4 ND ND ND ND ND ND ND ND ND ND ND ND 
LW-5 11 14 8 7 2/J 2/J ND ND ND ND 2/J ND 
MW-1S 2/J ND 2/J ND ND ND ND ND ND ND ND ND 
MW-ID/re ND ND ND ND ND ND ND ND ND ND ND ND 
MW-2S ND ND ND ND ND ND ND ND ND ND ND ND 
MW-2D/re ND ND ND ND ND ND ND ND ND ND ND ND 
MW-3S ND ND ND ND ND ND ND ND ND ND ND ND 
MW-3D ND ND NO ND ND ND ND ND ND ND ND ND 
MW-4S ND ND ND ND ND ND ND ND ND ND ND ND 
MW^4D ND ND ND ND ND ND ND ND 16 21 ND ND 
MW-5S 4/J 3/J ND ND ND ND ND ND ND ND ND ND 
MW-SD/re ND ND ND ND ND ND ND ND ND ND ND ND 
MW-6S ND ND ND ND ND ND ND ND ND ND ND ND 
MW-6D/re ND 2/J ND ND ND ND ND ND ND ND ND 3/J 
MW-7 4/J 4/J ND ND ND ND ND ND ND ND ND ND 
MW-8 ND ND ND ND ND ND 2/J 3/J 21 20 ND ND 
MW-9 ND ND ND ND ND ND ND ND ND ND ND ND 
MW-10 ND ND ND ND ND ND ND ND ND ND ND ND 

Notes: Concentration measured In ug/l 
LW-LeactiateWell 
MW-Monitoring Well 
NO - Not [Detected 
DOE -1,2 DIchloroethene 
J - mdlcaies an estimated quantity below method detection limits 
Leachate Wells Sampled August 8,1990 and February 7-8,1991 
MW-1 through MW^S sampled Oct 31-Nov 2,1990 and Feb 5-7,1991 
re - first round sampling event repeated on December 12,1990. 

Those results presented here. 
MW-7 through MW-10 sampled Feb 6-11,, 1991 and April 1 -2,1991 
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TABLE 5-2 
Summary of Metals Detected in Sediment Samples 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Potential Landfill 
Run^off Areas 
Location Arsenic Barium Chromium Copper Lead Magnesium Mercury Nickel Selenium Vanadium Zinc 

SD-1 6.3 209 15.5 28.3 44.9 4310 0.15 31.6 2.4 34.3 196 
SD-2 12.7 243 28 99.3 109 6500 0.15 107 1.9 ND 806 
SD-3 24 316 30.4 28.4 43.7 14700 ND 24.5 2.9 ND 175 
SD-4 9.7 238 41.4 144 30.5 13800 0.3 274 1.7 37.6 715 
SD-5 18.1 203 11.7 61 46.8 16700 ND 42.2 ND ND 432 
SD-6 7 146 13.2 26.8 22.7 4270 ND 9.7 ND 26.8 168 
SD-7 2.3 46.8 8.9 10.7 11.3 29000 ND ND ND 23.4 42.7 
SD-8 5.3 100 18.1 29.4 44.9 8570 ND 45.2 ND ND 150 

Creek Bot om Samples 
SD-10 11.1 112 ND 12.9 72.8 6880 ND ND 1.4 ND 108 
SD-11 12.8 165 13.2 31.9 58.3 10600 ND 28.5 2.3 ND 513 
SD-12 7.3 172 18.2 17.8 18.7 6830 ND 16.9 1.6 ND 87.8 

Background Samples 
SD-13 6.9 97.3 ND 12.2 450 3270 ND ND ND ND 53.7 
SD-14 5.5 161 15.6 17.5 42.1 3630 ND 16.8 0.96 26.1 93.9 
SD-15 9.3 129 17.6 26.9 56.6 18500 ND 16.8 ND ND 153 
SD-16 12.5 79.2 ND 15 73 3160 ND ND ND ND 131 

Notes: Concentration Measured In mg/kg 
SD-1 througti SD-8 sampled September 6,1990 
SD-10 through SD-16 sampled April 2-3,1991 
ND» Not Detected above method detection limit 
Sampling locations Indicated In Figure 3-3 
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TABLE 5-3 
Summary of Metals Detected in Soil Samples 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

Sewage Sludge Farmed Areas 

Location Arsenic Barium Cadmium Chromium Copper Lead 

SS-1 3.9 209 1.3 75.1 283 44.9 
SS-2 4.8 45.6 ND 5.8 17.1 28.2 
SS-2 (dup) 3.8 40.4 ND 7 16.7 19.9 
SS-3 5.1 412 2.3 63.1 589 73.6; 
SS-4 3.3 64.4 ND 9.8 18.2 17.4 

Location Magnesium Mercury Nickel Selenium Silver Vanadium Zinc 

SS-1 24900 2.2 27.7 0.93 8.1 ND 441 : 
SS-2 34000 0.12 13 . ND ND ND 59.1 • 
SS-2 (dup) 18800 0.09 11.6 0.92 ND ND 61 ! 
SS-3 18900 1.9 51.5 1.9 10.3 ND 688 
SS-4 30300 0.07 16.8 ND ND 15.5 54.6 

Notes: Concentration Measured in mg/kg 
ND= Not Detected above method detection limit 
All samples collected August 8,1991 
Sampling locations indicated In Figure 3-3 
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TABLE 5-4 
Summary of Metals of Concern Detected in Groundwater, Leachate. and Surface Water 
Wbodatoek Municipal Landtiii Site 

Woodatock, lllinoia 

Sample 

Location Round Lead Zinc Nickel Chromium Mercury 
MW;-1D 1 
MW-1D 2 
MW-1S 1 
MW-1S 2 

450 / 

49 / 
77 / 
93 / 

MW-2D 1 
MW-2D 2 
MW-2S 1 
MW-^2S 2 
MW-2S 91 

12 K/ 

222 / 

MW-3D 1 
MW-3D 2 
MW-3S 1 
MW^S 2 

3 US/ 
15 K/ 

52 / 

20 K/ 

27 K/ 

MW-4D 1 
MW-4b 2 
MW-4D 92 
MW^S 1 
MW-4S 2 

14 K/ 

326 / 
MW-SO 1 
MW-5D 2 
MW-5D 91 
MW-5S 1 
MW-SS 2 

564 / 

10 K/ 
64 / 

MW-eO 1 
MW-eO 2 
MW-6S 1 
MW-es 2 

3 US/ 

3 US/ 
1750 / 

78 / 21 K/ 
MW-7 1 
MWr-7 2 3 US/ 

37 / 
65.5 / 

47 / 
30.5 K/ 

: MW-8 1 
: MW-8 2 

37 / 
16 K/ 

33 K/ 
25 K/ 

— 

MW-9 1 
MW-9 2 
MW-9 91 
MW-9 92 

25 / 
41.5 / 

30 / 
10 K/ 

MW-10 1 
MW-10 2 

3 US/ 140 / 
38.5 / 

LW-1 1 
LW-1 2 
LW-1 91 

2030 / 
496 S/ 

1220 / 

31100 / 
13400 / 
20300 / 

3090 / 
1070 / 
2040 / 

1100 / 
306 / 
676 / 

5.3 
2.2 
3.2 

LW-2- 1 
LW-2 2 
LW-2 92 

ISO / 
330 S/ 
429 S/ 

8140 / 
17100 / 
16800 / 

1950 / 
4390 / 
4300 / 

86 / 
153 / 
151 / 

0.28 
1.2 

0.95 
LW-3 1 
LW-3 2 

18000 / 
12900 S/ 

185000 / 
93600 / 

15000 / 
8090 y 

1400 / 
799 / 

5.7 
3.7 

LW-4 1 
LW-4 2 

1900 / 
982 S/ 

18700 / 
8700 / 

1900 / 
846 / 

548 / 
250 / 

2:2 
1.4 

LW-5 1 
LW-5 2 

950 / 8340 / 
16800 / 

3760 / 
5770 / 

629 y 
1200 y 

1.8 
3.8 

SW-1 1 
SW-1 91 

4.6 S*/J 
5.3 SVJ 

264 / 
225 / 

121 / 
141 / 

SW-10 1 
SW-10 91 
SW-11 1 
SW-12 1 

181 / 
90 / 

Notes: All Concentrations measured in ug/i 
For Explanation of Qualifiers (U.S.J.IQ see Appendix F 
Blank space indicates no detection 
Round numbers 91 and 92 Indicate duplicate sampies 
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TABLE 5-5 
ESTIMATED VOLUME OF GROUNDWATER CX)NTAINING VINYL CHLORIDE 
Woodstock Munich Landfill Site 
Woodstock, Illinois 

Estimated Volume of UDt)er Aquifer Groundwater Contalniria Vinvl Chloride 

Thickness of Water Surface Area of Porosity 
Column Affected Water Affected (Sil Volume 

20 ft 220,000 sqft 20% 880,000 cubic ft 
6,600,000 gallons 

Estimated Times to Remove Affected Groundwater 

Pumping Rate Time to Remove 1 Volume 
(gal/min) (days) 

5 -917 

10 458 

50 92 

100 46 
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Table 6-1 

Comparison of Leachate Analytical Ranges 
with Reported Ranges 

Woodstock Landfill NPL Site 
Remedial Investigafion 

Woodstock, Illinois 

Parameter 

Aluminum 
Antimony 
Arsenic 
Barium 
Beryllium 
Camnium 
Calcium 
Chroniium 
Cobalt 
Copper 
cyanide 
Iron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

Alkalinity 
Chloride 
COD 
Ammonia-N 
TKN 
Total- Phosphorus 
Sulfate 

Reported 
Range (mg/1) 

0.5-41.8 
NR 

ND-40 
ND-9.0 

ND 
ND -1.16 

200 - 2,100 • 
ND-22.5 

NR 
ND-9.9 
ND - 0.08 

0.2 - 42,000 
ND-6.6 

12-15,600 
0.06 - 678 
ND - 0.16 
ND-1.7 
2-3,770 
ND - 0.45 
ND - 0.24 
0-8,000 

ND - 0.32 • 
NR 

0-1,000 

0 - 20,850 
5-4,350 
0-89,520 
0-1,250 

2 -1,850 » 
0-130 

0 - 84,000 

Woodstock LF. 
Range fmg/B 

22.8 - 358 
0.030 

0.0029 - 0.102 
0.81 -10.8 

0.005 - 0.0235 
0.0063 - 0333 

476 - 4,390 
0.086 -1.40 

0.060-0.546 
0.497 -10.8 
0.018 - 0.060 
262-1,560 
0.150-18.0 
174-1,470 
5.40-31.2 

0.00028 - 0.0057 
0.846-15.0 
23.2 -177 

0.0037 - 0.0206 
0.012 - 0.058 

13.0-215 
0.0042 - 0.0153 

0.108 -1.32 
8.14-185 

585-1900 
8-159 

38 - 7830 
3.46-5L8 
19.6 -169 
0.58 - 23.2 

9-53 

Notes: 

1. Reported ranges from Solid Waste Handbook: A Practical Guide. 
W.D.Robinson, 1986. John Wiley & Sons, Table 11.7 (page 287). 

2. Woodstock ranges represent the minimum and maximum values from 
leachate rounds 1 & 2. 

3. NR = Not reported. ND = Not detected. * = Reported range for 
Wisconsin MSW Leachate. 

JAH/jah/JDD 



TABLE 7-1 

Potential Remedial Alternatives. 
Woodstock Municipal Landfill Site 

Woodstock, Illinois 

ALTERNATIVE 

A No-Action 

B 

E 

F 

G 

H 

Limited Action 

Capping 

Surface Control 

Cut-bff Wails 

Groundwater 
Pumping 

Gas Extraction 

Leacliate 
Extraction 

Biological 
Treatinent 

Chemical 
Treatment 

Physical 
Treatment 

Each RI/FS must include evaluation of the nonaction 
alternative for completing the endangerment assessment. 

A limited action alternative will .be evaluated which 
recognizes that no active remedy will be necessaiy, but that 
a limitation of site access may be appropriate. For example, 
fencing, deed restriction, or providing alternate source of 
water supply. 

Selected areas of the landfill could be capped and/or re-
vegetated to reduce the generation of leachate. 

Potential migration of contaminants and sediment could be 
minimized by grading or construction of berms, dikes, or 
seepage basins to control surface water runoff and run-on. 
These structures may also be evaluated for the potential of 
limiting surface water contamination by limiting discharge 
of contaminants to Kishwaukee Creek or other surface 
water bodies. 

A slurry wall, sheet piling, or grout injection could be placed 
as a barrier to the flow of groundwater. 

Groundwater pumping could be used to remove 
groundwater for treatment and/or to impose a hydraulic 
barrier in an aquifer to control groundwater flow, or limit 
groundwater discharge to Kishwaukee Creek or other 
surface water bodies. 

Landfill gas may be extracted by pumping. 

As a potential source of contamination, it may be necessaiy 
to reduce the hydraulic head and/or the volume of leachate 
by pumping. 

Bioremediation may be an appropriate method to reduce 
the contamination of sediments or groundwater in the site 
vicinity. 

It may be appropriate to use chemical methods such as 
ultra-violet radiation or oxygenation by application of 
hydrogen peroxide to reduce contamination of sediments or 
groundwater. 

Air stripping of groundwater may be appropriate to reduce 
contamination of groundwater. 



TABLE 7-2 
POTENTIAL ARARs 
Woodstock Municipal Landfill Site 
Woodstock. Illinois 

page 1 of 4 

REQUIREMENTS Alt. A Alt. B Alt.C Alt.D Alt.E Alt.F Alt.G Alt.H Alt.l Alt. J Alt. K 

STATE OF ILLINOIS: CHEMICAL-SPECIFIC ARARs 

1. Illinois Emission Standards and Limitations for Organic Matter -
lAC Title 35, Subtitle B - Air Pollution, Section 215.301. 

X X 

2. Illinois Water Pollution Control Rules (IWPCR) - lAC Title 35. 
Subtitle C, Cliapter 1, Part 302, Subpart B - General Use Water 
Quality Standards, Section 302.201 - 302.212. 

X X X X X X X X X X X 

3. IWPCR Part 303, Subpart B - Non-specific Water Use Designations, 
Section 303.202 and 303.203. 

X X X X X X X X X X X 

FEDERAL: CHEMICAL-SPECIFIC ARARs 

1. Safe Drinking Water Act of 1974 (SDWA) - Maximum Contaminant Levels 
(40 CFR 141.11 - 141.16) and Maximum Contaminant Level Goals (40 
CFR 141.50- 141.51) 

X X X X X X X X X X X 

STATE OF ILLINOIS : LOCATION-SPECIFIC ARARs 

1. Illinois Floodplalns Construction Permits - Revised Statutes; 
Cfiapter 19, Paragrapti 65(0 

X X X X X X X X 
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TABLE 7-2 
POTENTIAL ARARs 
Woodstock Municipal Undflll Site 
Woodstock, Illinois 

REQUIREMENTS Alt. A Alt. B Alt.C Alt.D Ait.E Alt.F Alt.G Alt.H Alt.l Alt. J Alt. K 

FEDERAL: LOCATION SPECIFIC ARARs 

1. Clean Water Act - Section 404 X X X X X X X X 

2. River Harbor Act - Section 10 X X X X X X X X 

3, U.Si Army Corps of Engineers Permit - Activities impacting Wetiands X X X X X X X X 

4. 40 CFR 6 - Protection of Fioodpiains X X X X X X X X 

STATE OF ILLINOIS: ACTION-SPECIFIC ARARs 

1. Illinois Solid and Speciai Waste Management Regulations (ISSWMR) -
lAC TItie 35. Subtitie G, Chapter 1, Subchapter |. Part 814^ 
Standards for Existing Landfiiis and Units 

X X X X X X X X ' 

2. IWPCR Part 304, Subpart A - Generai Effiuent Standards, 
Section 304.101-304.141. 

X X X X X 

3. iWPCR Part 309, Subpart A - Nationai Poiiutant 
Discharge Eiimination Systems Permits, Section 309.101-309.191. 

X X X X X X 

4. lilinols Pretreatment Reguiations (IPR) - lAC TItie 35, 
Subtitle C, Chapter 1, Part 310, Subpart B ^ Pretreatment 
Standards, Section 310^201-310.223, Subfpart D - Pretreatment 
Permits, and Subpart F - Reporting Requirements. 

X X X X X 



TABLE 7-2 
POTENTIAL ARARs 
Woodstock Municipal l^dflll Site 
Woodstock, liiinois 

page 3 of 4 

REQUIREMENTS Alt. A AILB Alt.C Att.D Alt. E Alt.F Alt.G Alt.H Alt.l Alt. J Alt.K 

STATE OF ILLINOIS: ACTION-SPECIFIC ARARs (continued) 

5. Illinois Effluent Guidelines and Standards - lAC Title 35, 
Subtitle C, Chapter 1, Part 307, Subpart B - General and Specific 
Pretreatment Requirements, Section 307.1101-307.1103. 

X X X X X 

6. Illinois Permits and General Air Pollution Regulations (IPGAPR) -
lAC Title 35, Subtitle B, Chapter 1, Part 201, Subpart C -
Prohibitions, Section 201.141-201.151, Subpart J - Monitoring and 
Testing, Section 201.401-201.408, Subpart L - Continuous Monitoring, 
Section 201.401 -201.408. 

• 1 

X X 

7. Illinois Recommended Standards for Sewer Works - lAC Title 35, 
Subtitle C, Chapter 1, Part 370 

X X X X X 

FEDERAL: ACTION-SPECIFIC ARARs ' 

1. Federal Water Pollution Control Act (Clean Water Act) - National 
Pollutant Discharge Elimiantlon System (40 CFR 122 & 125), 
Technology Based Effluent Limitations. 

X X X X X 

2. CWA - Water Quality Effluent Limitations (40 CFR 131) X X X X X 

3. CWA - Effluent Guidelines and Standards: Pretreatment Standards 
(40 CFR 403) 

X X X X X 

4. Clean Air Act - National Ambient Air Quality Standards 
(40 CFR 50 and 60) 

X X X X X X X X X 
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TABLE 7-2 
POTENTIAL ABARs 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

REQUIREMENTS Alt. A Alt.B Alt.C Alt.D AILE AILF Alt.G Alt. H Alt.l Alt. J Alt. K 

FEDERAL: ACTION-SPECIFIC ARARs (continued) 

5. Occupational Safety and Health Act - General Industry Standards 
(40 CFR Part 1910) 

X X X X X X X X X 

6. Occupational Safety and Health Act - Safety and Health Standards 
for Construction (40 CFR Part 1926) 

X X X X X X X X X 

7. American Council of Governmental Industrial Hygiehlsts 
Threshold Limit Values (TLVs) 

X X X X X X X X X 

8. U.S. Army Corps of Engineers (33 CFR 320) - Permit Program 
Regulations, Permanent Discharge Structure 

X X X X X 

Notes: See Table 7-1 (or a Summary of Remedial Action Alternatives 
Alt. A - Remedial Alternative A 
X-Potential ARAR 

77aniARARJCa/JMW 



TABLE 7-3 
POTENTIAL TBCs 
Woodstock Municipal Landfill Site 
Woodstock, Illinois 

REQUIREMENTS Alt. A Alt.B Alt.C Alt.D Alt.E Alt.F Alt.G Alt.H Alt.l Alt. J Alt.K 

STATE OF ILLINOIS: CHEMIGAL-SPECIFIC TBCs 

X X X X X X X X 

r 

X X X 1. Potential TBC - Illinois Groundwater Quality - lAC Title 35, 
Subtitle F, Chapter 1, Part 620 (proposed) 

X X X X X X X X 

r 

X X X 

FEDERAL: CHEMICAL-SPECIFIC TBCs 

X X X X X X X X X X X 1. Potential TBC - RCRA health-based 'action levels' for Individual 
Appendix VIII hazardous constituents (July 27,1990 Federal 
Register - proposed RCRA Corrective Action regulations) 

X X X X X X X X X X X 

Notes: See Table 7-1 for a Summary of Remedial Action Alternatives 
Ait. A » Remedial Alternative A 
X-Potential TBC 

rrSRITBCiJCQ/JMW 



Table 7-4 

Water Quality Standards and Maximum Concentration Limits 
of Chemicals Detected in Groundwater and Leachate 

Woodstock Municipal Landfill Site 
Woodstock, Blinois 

Proposed 
Maximum** Maximum 

Maximum" Contaminant Contaminant TBC8 
Contaminant Level Level Potable' General"* RCRA 

Level Goal Goal Resource Resource Corrective 
(M(X) (MCLG) (MCLG) Criteria Criteria Action 

Chemical (UR/L) (URA-) (UR/L) (UR/L) (URA-) (ugA.) 
Acetone - - - - - 4,000 
Arsenic 50 - - 50 200 50 
Barium 1,000,[2,000] - 2,000 2,000 2,000 1,000 
Benzene 5.0 - - 5.0 25 5.0 
Cadmium 5.0 (loy 5.0 - 5.0 50 5.0 
Chloride 250,000' - - 200,000 200,000 -
ChlorobenKne 100 100 - 100 500 700 
(Thromiuih, Total 100^50fj 100 - 100 1,000 50(VI) 
Cobalt - - - - 1,000 -
Copper isocy'ciooo)' 1300 - 650 650 -
Cyanide, total [200] - 200 200 600 700 
1,4-Dichloiobenzene 75 75 - 75 375 75 
Cis-l,2-DichIoroethene 70 70 - 70 200 -
Trans-1,2-DichIoroethene 100 100 - 100 500 -
Iron - - - 5,000 5,000 -
Lead 15''(50)' - - 7.5 100 50 
Manganese 50' - - 150 10,000 -
Methylene Chloride [5.0] - - - - 5.0 
NO3+NO2 10,000 10,000 - 10,000 100,000 -
Nickel [100] - 100 100 2,000 700 
Silver Kxy - - 50 - 50 
Sulfate [400,000] - 400,000 400,000 400,000 -
Tliailiutn [1] - 0.5 - - -
Toluene 1,000 1,000 - 1,000 2,500 10,000 
Vinyl Chloride 2.0 - - 2.0 10 -
Xylenes, total 10,000 10,000 - 10,000 10,000 70,000 
Zinc 5000' - 5,000 10,000 - . 

Notei 
a Safe PrinkiM Water and National Primaiy DrinkiM Water Regulations Primaiy and Seccndaiy Maximum Contaminant Levels-MCLs (40 

CPR 141). Emoiiceable standards set as close to MQjGs as feasitde and are based tteatment teduidogies and cost. 

b Nco-zeio Maximum Contaminant Level Goals MO CFR 141.S0) are included since they are referenced as potential ARARs in the NCP. 
Non-enforceable health goals. Pievioudy named RMCLs. 

PoUble Resource Groundwater Criteria (35 Dl. Adm. Code Section 620.410) 

General Resource Groundwater Criteria (35 DL Adm. Code Section 620:420) 

11 represents a proposed Maximum Contaminant Level 

The Maximum Contaminant Level for Chromium VI is 50 micrograms per liter (ug/L). 

RCRA Corrective j^on Levels presented in July 27,1990 Federal Register (proposed rule). Values presented are the lowest of the non-
carcinogenic and 10* risk level carcinogenic values presented in Appendices A'C of 40 CFR, Art 264^521 (proposed regulations). 

h Action levels for lead and copper of 15 ug/1 and 1300 ug/l, respectively, were promulgated as part of the National Primaiy Drinking Water 
Standards on June 7, l99l. 

i Secondary Maximum Contaminant Level (40 CFR 143.3) 

j Maxiinum contaminant levels effective until July 30,1992 for all metals except lead, which is effective until November 9,1992 

JAWAndc/JAW 
ran 40185] 



TABLE 8-1 

STATISttCAL SUMMARY OF LEACHATE DATA 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois , 

PARAMETER MINIMUM MAXIMUM AVERAGE 
STANDARD COEFFICIENT 
DEVIATION OF VARIATION 

1,2-Dichloroethene (total) (UG/L) 16.00 16.00 16.00 0.00 0.00 
Benzene (UG/L) 3.00 14.00 8.50 3.41 40.09 
Toluene (UG/L) 1.00 2.00 1.25 . 0.50 40. bo 
Ghlorobenzene (UG/L) 3.00 8.00 6.38 2.20 34.51 
Xylenes (total) (UG/L) 2.00 8.00 4.25 2.55 59.99 
1,4-DichiorObenzene (UG/L) 2.00 8.00 4.00 2.83 70.71 
4-Methylphenol (UGA) 2.00 2.00 2.00 0.00 0.00 
Benzoic Acid (UG/L) 28.00 54.00 41.00 18.38 44.84 
Naphthalene (UG/L) 6.00 34.00 22.00 14.42 65.56 
Pentachlorophenot (UG/L) 3.00 3.00 3.00 0.00 0.00 
Aluminum (UG/L) 22800.00 358000.00 146750.00 98592.27 67.18 
Antimony (UG/L) 30.00 30.00 30.00 0.00 0.00 
Arsenic (UG/L) 2.90 102.00 64.63 32.37 50.09 
Bariun (UG/L) 810.00 10800.00 2976.25 2893.54 97.22 
Berylliun (UG/L) 5.00 23.50 10.67 6.16 57.74 
Cadniun (UG/L) 6.30 333.00 61.82 101.00 163.38 
Calcium (UG/L) 476000.00 4390000.00 1922416.67 1274310.83 66.29 
Chromium, total (UG/L) 86.00 1400.00 608.17 444.43 73.08 
Cobalt (UG/L) 60.00 546.00 202.83 155.23 76.53 
Copper (UG/L) 497.00 10800.00 3013.25 3084.45 102.36 
Iron (UG/L) 262000.00 1560000.00 6468:».33 364946.28 56.42 
Lead (UG/L) 150.00 18000.00 3580.64 6008.55 167.81 
Magnesium (UG/L) 174000.00 1470000.00 642916.67 408270.73 63.5b 
Manganese (UG/L) 5400.00 31200.00 15917.50 7611.34 47.82 
Mercury (UG/L) 0.28 5.70 2.64 1.71 64.86 
Nickel (UG/L) 846.00 15000.00 4350.50 3948.55 90.76 
Potassiun (UG/L) 23200.00 177000.00 62825.00 48356.07 76.97 
Seleniun (UG/L) 3.7b 20.60 12.12 5.78 47.67 
Silver (UG/L) 12.00 58.00 26.58 16.47 61.95 
Sodiun (UG/L) 13000.00 215000.00 78091.67 —71649.67 91.75 
ThaiIiun (UG/L) 4.20 15.30 8.73 3.79 43.39 
Vanadiun (UG/L) 94.00 1320.00 533.33 419.32 78.62 
Zinc (UG/L) 8140.00 185000.00 36498.33 52203.59 143.03 
Cyanide (UG/L) 18.00 60.00 37.20 15.05 40.45 

LOCATIONS 
DETECTED 

Notes: 

1. This data summary was based on sanple results for the following 5 leachate samples: LW01, LW02, LW03, LW04, 
and LWOS. 

2. The average represents the arithmetic mean of the positive detects. 
3. Coefficient of variation represents the standard deviation divided by the average, times 100. 
4. The number of locations detected represent the number of locations where the parameter was detected. 
5. This statistical sunmary does not include field blanks, trip blanks, unusable data, and non-detects. 

IWOODSTOCn LECALL .MAX 
CAW/TJD/HWK 





TABLE 8-2 

STATISTICAL SUHHARY OF LANDFILL GAS DATA 
POTENTIALLY SITE AFFECTED SAMPLES 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois 

PARAMETER 
STANDARD COEFFICIENT 

NiNIMUM . MAXIMUM AVERAGE DEVIATION OF VARIATION 

48.00 78.00 63.00 21.21 33.67 
290.00 470.00 380.00 127.28 33.49 
120.00 220.00 170.00 70.71 41.59 
65.00 130.00 97.50 4i5.96 47.14 
^.00 120.00 96.00 33.94 35.36 
20.00 310.00 175.33 145.72 84.07 
20.00 440.00 250.00 212.84 85.14 
100.00 160.00 130.00 42.43 32.64 
52.00 70.00 61.00 12.73 20.87 
25.00 320.00 181.67 148.35 81.66 

Freon 114 (PPB(V/V)) 
ChloroethiMie (PPB(VA)) 
Benziene (PPB(V/V)} 
Toluene (PPB(V/V)) 
Chlorobenzene (PPB(V/V)) 
Ethylbenzene (PPB(V/V)) 
Xylenes (total) (PPB(V/V)) 
4-Ethyl toluene (PPB(V/V)) 
1,3,5-Tpimethylbenzene (Pi>B(V/V)} 
1,2,4-Trimethylbenzene (PPB(V/V)) 

Notes: 

1. This data summary was based on sample results for the following 2 landfill gas samples: LW03 and LWD4. 
2. The average represents the arithmetic mean of the positive detects. 
3. Coefficient of variation represents the standard deviation divided by the average, times 100. 
4. The number of locations detected represent the nunber of locations where the parameter was detected. 
5. This statistical surmary does not include field blanks, trip blanks, unusable data, and non-detects. 

[WOdOSTOCiaGASALL.NAX 
CAW/TJD/MWK 



TABLE 8-3 

STATISTICAL SUNMARY OF GROUNDWATER DATA 
POtENTlALLY SITE AFFECTED SAMPLES 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois 

STANDARD COEFFICIENT LOCATIONS 
PARAMETER MINIMUM MAXIMUM AVERAGE DEVIATION OF VARIATION DETECTED 

Vinyl chloride (UG/L) 14.00 21.00 . 18.40 3.21 17.44 2 
Acetone (UG/L) S.OO 5.00 5.00 0.00 0.00 i 
1,2-Dichloroethene (total) (UG/L) 2.00 3.00 2.50 0.71 28.28 1 
Benzene (UG/L) 3.00 4.00 3.75 0.50 13.33 2 
bis(2-ethylhexyl)phthalate (UG/L) 5.00 5.00 5.00 0.00 0.00 1 
Aluminum (UG/L) 50.00 72.00 60.38 11.25 18.63 3 
Antimony (UG/L) 5.10 6.80 5.95 1.20 20.20 2 
Arsenic (UG/L) 2.40 19.20 6.37 4.45 69.84 6 
Barium (UG/L) 83.00 521.00 245.03 107.11 43.71 12 
Calcitm (UG/L) 89200.00 223000.00 143565.52 36060.86 25.12 12 
Iron (UG/L) 373.00 19400.00 5814.37 5778.61 99.39 11 
Magnesiun (UG/L) 31100.00 116000.00 67093.10 22409.88 33.40 12 
Manganese (UG/L) 48.00 1090.00 349.79 309.19 88.39 1? 
Nickel (UG/L) 20.00 47.00 30.42 9.29 30.53 4 
Potassiun (UG/L) 860.00 36800.00 5546.43 8529.65 . 153.79 12 
Soditin (UG/L) . 7760.00 165000.00 60318.97 40874.63 67.76 12 
Vanadium (UG/L) 3.70 5.60 4.83 1.00 20.72 2 
Zinc (UG/L) 10.00 564.00 90.50 140.87 155.66 12 
Cyanide (UG/L) 13.00 13.00 13.00 0.00 0.00 1 

Notes: 

1. This data sunmary was based on sample results for the following 12 groundwater samples: HW02D, MW02S, MU03D, MU03S, 
HW04D, MW04S. NW05D, NW05S, NW07, HW08, MW09, and NW10. 

2. The average represmts the arithmetic mean of the positive detects. 
3. Coefficient of variation represents the standard deviation divided by the average, times 100. 
4.. The hiMber of locations detected represent the nunber of locations where the parameter was detected. 
5. this statistical suimary does not inclide field blanks, trip blanks, unusable data, and non-detects. 

[WbODSTOCia GWNOBKD.HAX 
CAW/TJD/MWK 



TABLE 8-4 

STATISTICAL SUMMARY OF GROUNDWATER DATA 
BACKGROUND SAMPLES 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois 

PARAMETER MINIMUM MAXIMUM AVERAGE 
STANDARD COEFFICIENT LOCATIONS 

DEVIATION OF VARIATION DETECtED 

Benzene (UG/L) *' 2.00 2.0O 2.00 0.00 0.00 
toluene (UG/L) 3.00 3.00 3.00 0.00 0.00 
Chlorobenzene (UG/L) 2.00 2.00 2.00 0.00 0.00 
Arsenic (UG/L) 5.90 6.00 5.95 0.07 1.19 
Barinn (UG/L) 171.00 337.00 237.00 65.48 27.63 
Catciim (UG/L) 75800.00 160000.b0 114100.00 31692.14 27.78 
Iron (UG/L) 1180.00 8230.00 3601.67 2723.98 75.63 
Magnesitm (UG/L) 24700.00 ' 773OO.O0 56150.00 19043.18 33.91 
Manganese (UG/L) 92.00 827.00 351.13 246.83 70.30 
Nickel (UG/L) 21.00 93.00 63.67 37.81 59.38 
Potassium (UG/L) 1800.00 15000.00 5380.00 5426.07 100.86 
Sodiun (UG/L) 28100.00 1C000.00 82100.00 61412.05 74.80 
Zinc (UG/L) 49.00 1750.00 581.75 799.95 137.51 

Note 

1. 
2. 
3. 
4. 
5. 

This data suimary was based on sample results for the following 4 groundwater samples: MW01D, MW01S, MW06D, and MW06S. 
The average represmts the arithmetic mean of the positive detects. 
Coefficient of variation represents the standard deviation divided by the average, times 100. 
The nuifaer of locations detected represent the nuriser of locations where the parameter was detected. 
This statistical sunmary does not include field blenks, trip blanks, unusable data, and non-detects. 

[WOODSTOCK]GWBKD.MAX 
CAW/TJD/MWK 



TABLE 8-5 

STATISTICAL SUWMRY OF KISHWAUKEE CREEK SURFACE WATER DATA 
POTEMTIALLY SITE AFFECTED SAMPLES 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock. Illinois 

STANDARD COEFFICIENT LOCATIONS 
PARAMETER MINIMUM . MAXIMUM . AVERAGE DEVIATION OF VARIATION DETECTED 

Aluninun (UG/L) 87.00 89.00 88.00 1.41 1.61 2 
Barium (UG/L) 67.50 73.50 70.50 4.24 6.02 2 
Calciun (UG/L) 86700.00 99200.00 92950.00 8838.83 9.51 2 
Iron (UG/L) 986.00 1190.00 1088.00 144.25 13.26 2 
Magnesiun (UG/L) 46300.00 58100.00 52200.00 8343.86 15.98 2 
Manganese (UG/L) 64.00 86.50 75.25 15.91 21.14 2 
Potassiun (UG/L) 9920.00 10100.00 looiO.oo 127.28 1.27 2 
Sodium (UG/L) 35100.00 38500.00 36800.00 2404.16 6.53 2 
Zinc (UG/L) 90.00 181.00 135.50 64.35 47.49 2 

Notes: 

1. This data summary was based on sample results for the following 2 river surface water samples: SW11 and SW12. 
2. The average represents the arithmetic mean of the positive detects. 
3. Coefficient of variation represents the standard deviation divided by the average, times 100. 
4. the nunber Of locations detected represent the nuiter of locations where the parameter was detected. 
5. This statistical suimary does not include field blanks, trip blanks, unusable data, and non-detects. 

[WOODSTOCK]SWNOBKDC.MAX 
CAW/TJD/HWK 



TABLE 8-6 

STATISTICAL SUMMARY OF KISHWAUKEE CREEK SURFACE UATER DATA 
BACKGROUND SAMPLES 

Uoodstock Landfill NPL Site 
Remedial Investigation 
Uoodstock, Illinois 

PARAMETER MINIMUM MAXIMUM AVERAGE 
STANDARD 
DEVIATION 

COEFFICIENT LOCATIONS 
OF VARIATION DETECTED 

Alusirun (UG/L) 76.00 83.50 79.75 5.30 6.65 
Barium (UG/L) 48.00 48.50 48.25 0.35 0.73 
Calcium (UG/L) 79000.00 79600.00 79300.00 . 424.26 0.54 
Iron (UG/L) 396.00 ^2.00 414.00 25.46 6.15 
Magnesiuo (UG/L) 31000.00 31600.00 31300.00 424.26 1.36 
Manganese (UG/L) 52.00 54.50 53.25 1.77 3.32 
Potassiim (UG/L) 1220.00 1220.00 1220.00 0.00 0.00 
Sodiun (UG/L) 28900.00 30200.00 29550.00 919.24 3.11 

Notes: 

1. This data sumnary was based on sample results for the following river surface water sample: SW10 
2. The average represents the arithmetic mean of the positive detects. 
3. Coefficient of variation represents the standard deviation divided by the average, times 100. 
4. The nutber of locations detected r^resent the nunber of locations where the parameter was detected. 
5. This statistical summary does not include field blanks, trip blanks, unusable data, and non-detects. 

[UOODSTOCK]SWBKDC.MAX 
CAU/TJD/MUK 



TABLE 8-7 

STATISTICAL SUNHARY OF WETLAND SURFACE WATER DATA 
roTENTlALLY SITE AFFECTED SANPLES 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois 

STANDARD 
PARAMETER MINIMUM MAXIMUM AVERAGE DEVIATION OF VARIATIOli 

Arsenic (UG/L> 2.40 2.40 2.40 0.00 0.00 
Bariun (UG/L) 195.00 222.00 208.50 19.09 9.16 
Calcius (UG/L) 189000.00 199000,00 194000.00 7071.07 3.64 
Copper (UG/L) 12.00 14.00 13.00 1.41 10.88 
iron (UG/L) 28000.00 32200.00 30100.00 2969.85 9.87 
Lead (UG/L) 4.60 5.30 4.95 0.49 10.00 
Magnesium (UG/L) 126000.00 126000.00 126000.00 0.00 0.00 
Manganese (UG/L) 615.00 641.00 628.00 18.38 2.93 
Nickel (UG/L) 121.00 141.00 131.00 14.14 10.80 
Potassiun (UG/L) 15700.00 16000.00 15850.00 212.13 1.34 
Sodiim (UG/L) 60400.00 63400.00 61900.00 2121.32 3.43 
Zinc (UG/L) 225.00 264.00 244.50 27.58 11.28 

COEFFICIENT LOCATIONS 
DETECTED 

Notes: 

1. This data sumary was based on the sample results for the following wetland surface water sample: SWOI. 
2. The average represents the arithmetic mean of the positive detects.. 
3. Coefficient of variation represents the stan^rd deviation divided by the average, times 100. 
4. The number of locations detected represent the nuoiser of locations where the parameter was detected. 
5. This statistical sunmary does not include field blanks, trip blanks, unusable data, and non-detects. 

IWODDSTOCia SWOI .MAX 
CAW/TJD/MWK 



TABLE 8-8 

STATISTICAL SUMMARY OF KISHUAUKEE CREEK SEblMENTDATA 
POTENTIALLY SITE AFFECTED SAMPLES 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois 

PARAMETER MINIMUM MAXIMUM AVERAGE 
STANDARD 
DEVIATION 

COEFFICIENT LOCATIONS 
OF VARIATION DETECTED 

Aluninun (NG/KG) 8850.00 12300.00 10575.00 2439.52 23.07 2 
Arsenic (MG/KG) 7.30 12.80 10.05 3.89 38.TO 2 
Bariun (MG/KG) 165.00 172.00 168.50 4.95 2.94 2 
Calcium (MG/KG) 29300.00 54400.00 41850.00 17748.38 42.41 2 
Chromium, total (MG/KG) . 13.20 18.20 15.70 3.54 22.52 2 
Cobalt (MG/KG) 6.90 6.90 6.90 0.00 0.00 1 
Copper (MG/KG) 17.80 31.90 24.85. 9.97 40.12 2 
Iron (MG/KG) 29900.00 34500.00 32200.00 3252.69 10.10 2 
Lead (MG/KG) 18.70 58.30 38.50 28.00 72.73 2 
Magnesium (MG/KG) 6830.00 10600.00 8715.00 2665.79 30.59 2 
Manganese (MG/KG) 270.00 293.00 281.50 16.26 5.78 2 
Nickel (MG/KG) 16.90 28.50 22.70 8.20 36.13 2 
Potassium (NG/KG) 1460.00 1630.00 1545.00 120.21 7.78 2 
Selenium (MG/KG) 1.60 2.30 1.95 0.49 25.38 2 
Sodium (MG/KG) 2300.00 2300.00 2300.00 0.00 0.00 1 
Zinc (MG/KG) 87.80 513.00 300.40 300.66 100.09 2 

Note 

1. This data sinnsry was based on sample results for the following 2 river sediment samples: SD11 and SD12. 
2. The average reprMents the arithmetic mean of the positive detects. 
3. Coefficient of variation represents the standard deviation divided by the average, times 100. 
4. The nunter of locations detected represent the number of locations where the parameter was detected. 
5. This statistical sumiary does not include field blanks, trip blanks, unusable data, and non-detects. 

[WOOOSTOCIQ SDNOBKDC .MAX 
CAW/TJD/MWK 



TABLE 8-9 

STATISTICAL SUMMARY OF KISHWAUKEE CREEK SEDIMENT DATA 
BACKGROUND SAMPLES 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois 

STANDARD 
PARAMETER MINIMUM MAXIMUM AVERAGE DEVIATION OF VARIATION 

Aluninun (MG/KG) 5560.00 8390.00 6975.00 2001.11 28.69 
Arsenic (MG/KG) 11.10 12.90 12.00 1.27 10.61 
Barium (MG/KG) 112.00 152.00 132.00 28.28 21.43 
Calciimi (MG/KG) 35100.00 38400.00 36750.00 2333.45 6.35 
Chromium, total (MG/KG) 8.60 8.60 8.60 0.00 0.00 
Copper (MG/KG) 12.m 14.80 13.85 1.34 9.70 
Iron (MG/KG) 18200.00 25000.00 21600.00 4808.33 22.26 
Lead (MG/KG) 72.80 73.00 72.90 0.14 0.19 
Magnesium (MG/KG) 6880.00 8950.00 7915.00 1463.71 18.49 
Manganese (MG/KG) 148.00 152.00 150.00 2.83 1.89 
Potassiun (MG/KG) 784.00 1020.00 902.00 166.88 18.50 
Seleniua (MG/KG) 1.40 1.40 1.40 0.00 0.00 
sodium (MG/KG) 2000.00 2040.00 2020.00 28.28 1.40 
Zinc (MG/KG) 108.00 140.00 124.00 22.63 18.25 

COEFFICIENT LOCATIONS 
DETECTED 

Notes: 

1. this data sumiary was based on sample results for the following river sediment sample: SD10. 
2. The average represents the arithmetic mean of the positive detKts. 
3. Coefficient of variation represents the standard deviation divided by the average, times TOO. 
4. The nunber of locations detected represent the nunber of locations where the parameter was detected. 
5. this statistical sutmiary does not include field blanks, trip blanks, unusable data, and non-detects. 

WOODSTOCKI SDBKDC.MAX 
CAW/TJD/MWK 



TABLE 8-10 

STATISTICAL SUMMARY OF WETLAND SEDIMENT DATA 
POTENTIALLY SITE AFFECTED SAMPLES 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois 

PARAMETER MINIMUM . MAXIMUM AVERAGE 
STANDARD COEFFICIENT LOCATIONS 
DEVIATION OF VARIATION DETECTED 

2-Butanone (UG/KG) 15.00 15.00 15.00 0.00 0.00 1 
Toluene (UG/KG) 3.00 92.00 21.14 31.70 149.95 7 
Phenol (UG/KG) 1100.00 1100.00 1100.00 0.00 0.00 1 
1,2-Dichlorobenzene (UG/KG) 100.00 100.00 100.00 0.00 0.00 1 
4-Methylphenol (UG/KG) 180.00 180.00 180.00 0.00 0.00 1 
Benzoic Acid (UG/KG) 190.00 190.00 190.00 0.00 0.00 1 
Fluoranthene (UG/KG) 120.00 120.00 120.00 0.00 0.00 1 
bis(2-ethylhexyI)phthalate (UG/KG) 60.00 1200.00 355.00 351.69 99.07 7 
Aluminun (MG/KG) 6210.00 15600.00 9911.11 3342.77 33.73 8 
Arsenic (MG/KG) 2.30 24.00 10.32 6.88 66.63 8 
Barium (MG/KG) 46.80 316.00 191.64 81.49 42.52 8 
Calcium (MG/KG) 18500.00 136000.00 67500.00 40121.10 59.44 8 
Chromium, total (MG/KG) 8.90 41.40 20.17 10.75 53.31 8 
Copper (MG/KG) 10.70 144.00 50.80 43.67 85.96 8 
Iron (MG/KG) 10600.00 67000.00 31288.89 20205.72 64.58 8 
Lead (MG/KG) 11.30 109.00 44.89 27.32 60.86 8 
Magnesium (MG/KG) 4270.00 29000.00 11357.78 8193.20 72.14 8 
Manganese (MG/KG) 147.00 747.00 474.89 204.64 43.09 8 
Mercury (MG/KG) 0.15 0.30 0.20 0.09 43.30 3 
Nickel (MG/KG) 17.70 274.00 77.46 91.53 118.17 6 
Potassiun (MG/KG) 692.00 4210.00 1485.22 1081.48 72.82 8 
Selenium (MG/KG) 1.60 2.90 2.10 0.54 25.86 4 
Sodiun (MG/KG) 939.00 5490.00 3214.50 3218.04 100.11 2 
Thalliun (MG/KG) 1.60 3.70 2.48 0.90 36.19 4 
Vanadiun (MG/KG) 23.40 37.60 30.53 6.56 21.48 4 
Zinc (MG/KG) 42.70 806.00 321.86 269.65 83.78 8 

Notes: 

1. This data sumiary was based on sanple results for the following 8 wetland sediment samples: SD01, SDQ2, SD03, SD04, 
SDOS, SD06. S007. and SD08. 

2. The average represents the arithmetic mean of the positive detects. 
3. Coefficient of variation represents the standard deviation divided by the average, times 100. 
4. the hunber of locations detected represent the nuiR)er of locations where the parameter was detected. 
5. This statistical summary does not include field blanks, trip blanks, unusable data, and non-detects. 

. [UGGDSTKiaSDNOBKDW.MAX 
CAW/TJD/MWK 



TABLE 8-11 

STATISTICAL SUMHARY OF WETLAND SEDIMENt DATA 
BACKGROUND SAMPLES 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois 

PARAMETER MINIMUM MAXIMUM AVERAGE 
STANDARD 
DEVIATION 

COEFFICIENT 
OF VARIATION 

Altmirium (MG/KG) 3430.00 12800.00 9057.50 4186.15 46.22 
Arsenic (MG/KG) 5.50 12.50 8.55 3.07 35.85 
Bariun (MG/KG) 79.20 161.00 116.63 36.04 30.90 
Calciun (MG/KG) 11000.00 65000.00 30400^00 23736.89 78.08 
Chromiun, total (MG/KG) 15.60 17.60 16.60 1.41 8.52 
Cobalt (MG/KG) 7.00 11.70 9.35 3.32 35.54 
Copper (MG/KG) 12.20 26.90 17.90 6.38 35.63 
Iron (MG/KG) 15400.00 22700.00 17675.00 3380.71 19.13 
Lead (MG/KG) 42.10 450.00 155.43 196.79 126.61 
Magnesiun (MG/KG) 3160.00 18500.00 7140.00 7575.99 106.11 
Manganese (MG/KG) 181.00 1260.00 562.50 495.79 88.14 
Nickel (MG/KG) 16.80 16.80 16.80 0.00 0.00 
Potassiun (MG/KG) 1050.00 2020.00 1542.50 397.44 25.77 
Selenium (MG/KG) 0.96 0.96 0.96 0.00 0.00 
Sodiun (MG/KG) 4ao.oo 4440.00 4440.00 0.00 0.00 
Vanadium (MG/KG) 26.10 26.10 26.10 0.00 0.00 
Zinc (MG/KG) 53.70 153.00 107.90 43.59 40.40 

LOCATIONS 
DETECTED 

Notes: 

1. This data sunmary was based on sample results for the following 4 wetland sediment samples: SD13, SD14, SD15, 
arid S016. 

2. The average represents the arithmetic mean of the positive detects. 
3. Coefficient of variation represents the standard deviation divided by the average, times 100. 
4. The nuiter of locations detected r^reserit the rainber of locations where the parameter was detected. 
5. This statistical suiinary does not include field blanks, trip blanks, unusable data, and npn-detects. 

[W00DSTXK3 SDBKDW.MAX 
CAW/TJD/HWK 



Notes: 

TABLE 8-T2 

STATISTICAL SUMMARY OF SURFACE SOIL DATA 
POTENTIALLY SITE AFFECTED SAMPLES 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois 

PARAMETER MINIMUM MAXIMUM AVERAGE 
STANDARD COEFFICIENT LOCATIONS 
DEVIATION OF VARIATION DETECTED 

4-ChloroaniIi ne (UG/KG) 140.00 200.00 170.00 42.43 24.96 2 
Dimethylphthalate (UG/KG) 100.00 100.00 100.00 0.00 0.00 1 
Phenanthrene (UG/KG) 58.00 79.00 68.50 14.85 21.68 2 
Di-n-butylphthalate (UG/KG) 61.00 240.00 140.00 79.56 56.83 5 
iFluoranthene (UG/KG) 43.00 220w00 102.60 73.68 71.82 5 
Pyrene (UG/KG) 52.00 260.00 117.25 96.81 82.57 4 
Biitylbenzylphthalate (UG/KG) 65.00 290.00 177.50 159.10 89.63 2 
Benzo(a)anthracene (UG/KG) 73.00 160.00 116.50 61.52 52.81 2 
Chrysene (UG/KG) 93.00 180.00 136.50 61.52 45.07 2 
Benzo(b)fluoranthene (UG/KG) 300.00 690.OO 495.00 275.77 55.71 2 
Benzo(k)fluoranthene (UG/KG) 300.00 690.00 495.00 275.77 55.71 2 
Benzo(a)pyrene (UG/KG) 40.00 170.00 103.00 65.09 63.20 3 
Indeno(f,2,3-cd)pyrene (UG/KG) 100.00 100.00 100.00 0.00 0.00 1 
Dibenz(a,h)anthracene (UG/KG) 48.00 48.00 48.00 0.00 0.00 1 
Benzo(g,h,i)perylene (UG/KG) 52.00 110.00 81.00 41.01 50.63 2 
Aluginun (MG/KG) 4320.00 17000.00 8554.00 5352.23 62.57 5 
Arsenic (MG/KG) 3.30 5.10 4.18 0.75 17.85 5 
Barium (MG/KG) 40.40 412.00 154.28 159.90 103.64 5 
Cadniun (MG/KG) 1.30 2.30 1.80 0.71 39.28 2 
Calcitia (MG/KG) 39000.00 . 68700.00 52840.00 11053.64 20.92 5 
Chromiun, total (MG/KG) 5.80 75.10 32.16 34.02 105.78 5 
Cobalt (MG/KG) 2.90 6.40 4.16 1.42 34.11 5 
Copper (MG/KG) 16.70 589.00 184.80 253.55 137.20 5 
Iron (MG/KG) 11100.00 24400.00 15640.00 5686.21 36.36 5 
Lead (MG/KG) 17.40 73.60 36.80 23.22 63.08 5 
Magnesium (MG/KG) 18800.00 34000.00 25380.00 6782.85 26.73 5 
Manganese (MG/KG) 280.00 7^.00 472.00 191.83 40.64 5 
Mercury (MG/KG) — 0.07 2.20 0.88 1.08 122.96 5 
Nickel (MG/KG) 11.60 51.50 24.12 16.56 68.64 5 
Potassium (MG/KG) 654.00 1770.00 1009.60 448.18 44.39 5 
Selenium (MG/KG) 0.92 1.90 1.25 0.56 45.04 3 
SiIver (MG/KG) 8.10 10.30 9.20 1.56 16.91 2 
Sodium (MG/KG) 1000.00 1000.00 1000.00 0.00 0.00 1 
Vanadium (MG/KG) 15.50 15.50 15.50 0.00 0.00 1 
Zinc (MG/KG) 54.60 688.00 260.74 290.73 111.50 5 

1. This data sumiary was based on sanple results (metals and semi-volatiles) for the following 4 surface soil samples: 
SS01, SS02, SS03, and SS04. 

2. The average represents the arithmetic mean of the positive detects. 
3. Coefficient of variation represents the standard deviation divided by the average, times 100. 
4. the number of locations detected represent the nuiter of locations where the perameter was detected. 
5. This statistical sunmary does not include field blanks, trip blanks, uniBsble data, and npn-detects. 

[Woodstock]ss.max 
CAW/MWK 



Table 8-13 

Chemicals of Potential Concern 
bj M^inin 

Woodstock Landfill NPL Site 
Remedial Inrestlgatlon 

Woodstock, mindls 

Groundwater 

Acetone 
Vinyl Chloride 
1,2-Dichloroethene 
Benzene 
bis(2-ethylhexyl)phthalate 
Antimony 
Afsenie 
Vanadium 
Cyanide 

Wetlands Sediment 

2-Butanone 
Toluene 
Phenol 
1,2-Pichlorobenzene 
4-methylphenol 
Benzoic Acid 
Euoranthene 
bis(2-ethylhe3^1)phthalate 
Chromium 
Copper 
Mercury 
Nickel 
Selenium 
Thallium 
Zinc 

Wetlands Surface Water Sample 

Arsenic 
Barium 
Copper 
Lead 
Manganese 
Nickel 
Zinc 

Air (Landfill Gas) 

Freon 114 (dichlorotetrafluorogthane) 
Chloroethane 
Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylene 
4-Ethyl toluene 
1,3,5-Trimethylbenzene 
1,2y4-Trime thylbenzene 

Creek Sediment 

Chromium 
Cobalt 
Copper 
Nickel 
Zinc 

Creek Surface Water 

Zinc 

Surface Soils/Vegetables 

4-Chloroaniline 
Dimethylphthalate 
Phenanthrene 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Beuzo(a)anthracene 
Chrysene 
Benzo(b)nuoranthene 
Benzo(k)fluoranthene ~ 
Benzo(a)pyrene 
Ideno(l,2,3-cdjpyrene 
Dibenz(a,h)anthracene 
Benzo(g,h,i)perylene 
Barium 
Cadmium 
Chromium VI 
Copper 
Mercury 
Nickel 
Silver 
Zinc 

JAHMr/MWK 
[mad-4CiO-57] 
60776.27 

Leachate 

1,2-Dichlorbethene (total) 
Benzene 
Toluene 
Chlorobenzene 
Xylenes (tnixed) 
1,4-Pichlorobenzene 
4-Methylphenol 
Benzoic Acid 
Naphthalene 
Pentachlorophenol 
Antimony 
Arsenic 
Barium 
Beryllium 
Cadmium 
Chromium 
Cobalt 
Copper 
Lead 
Manganese 
Mercury 
Nickel 
Selenium 
Silver 
Thallium 
Vanadium 
Zinc 
Cyanide 



Table 8-14 

SUMMARY OF PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF POTENTIAL CONCERN 

Woodstock Landfill NPL Site 
Remedial Investigation r 

Woodstock, Illinois 

COMPOUND 

Vinyl Chloride 
Chloroethane 
Acetone 
Total 1,2-Dichloroethene 
2-Butanone 
Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Total Xylenes 
Freon 114 
4-Ethyl toluene 
1,3,5-Triinethylbenzene 
1,2,4-TrimethyIbenzene 

Phenol 
1,4-Dichlorobenzene 
1,2-Dichlorobenzene 
4-Methylphenol 
Benzoic acid 
Naphthalene 
4-Chloroaniline 
Dimethylphthalate 
PentaChlorophenoi 
Phenanthreiie 
Di-n-butylphthalate 
Fluoranthene 
Pyrene 
Butylbenzylphthalate 
Benzola)anthracene 
Chrysene 
bis(2^Ethylhexyl}phthalate 
Benzo(b)fluoranthene 
Benzolk}fIuoranthene 
Benzota)pyrene 
Indenoll,2,3-cd)pyrene 
Dibenzta,h)anthracene 
Benzolg,h,I)peryIene 

MW Solubility Koc VP 
(g/mole) (mg/L) (ml/g) (an Hg) 

6.300401 2.670403 5.700401 2.660403 
5.100401 1.000406 .2.200400 3.800403 
5.800401 1.000406 2.200400 2.700402 
9.700401 3.500403 4.900401 2.080402 
7.200401 2.680405 4.500400 7.750401 
7.800401 1.750403 8.300401 9.520401 
9.200401 5.356402 3.000402 2.810401 
1.130402 4.660402 3.300402 1.170401 
1.060402 1.520402 1.100403 7.000400 
1.060402 4.660402 3.300402 1.00^01 

b 
b 
b 
b 

9.40e4-01 
1.47e+02 
1.47e«-02 
1.Q8e+02 
^.22e*02 
1.28e+02 
O.OOe+00 
1.94ef02 
2.66e*02 
1.78e+02 
2.78e4-02 
2.02e+02 
2.02efD2 
3.1204^02 
2.28e402 
2.28e402 
3.91e4-02 
2.52e4b2 
2.52e4-02 
2.52e402 
2.760402 
2.780402 
2.76e402 

b 
b 
b 
b 

9.30e404 
7.906401 
1.000402 
3^000404 
2.90e403 
3.200401 
0.00e400 
5.000403 
1^406401 
1.000400 
1.306401 
2.060-01 
1.32e-01 
2.900400 
5.70e-03 
1.800-03 
2.85e-01 
1.400-02 
4.30e-b3 
1.20e-03 
5.300-04 
5.000-04 
7.0be-04 

b 
b 
b 
b 

1.420401 
1.700403 
1.706403 
5.000402 
5.440401 
6.490402 
0.006400 
4.036401 
5.300404 
1.406404 
1.700405 
3.806404 
3.806404 
2.436403 
1.380406 
2.006405 
6.920402 
5.500405 
5.500405 
5.500406 
1.600406 
3.300406 
1.600406 

b 
b 
b 
b 

3.410-01 
1.186400 
1.006400 
I.IOe-bl 
9.520401 
2.600-04 
0.000400 
1.000-02 
1.10e-04 
6.806-b4 
1.000-05 
5.000-06 
2.500-06 
8.600406 
2.200-08 
6.300-09 
8.600406 
5.000-07 
5.100-07 
5.600-09 
1.000-10 
1.000-10 
1.030-10 

TIC FOOTNOTES 
a = value unavailable, estimated using butylbenzylphthalate 
b = value unavailable 
c = value unavailable, estimated using benzene 

Definitions of chemical properties: 

Water Solubility is the maximum concentration of a Chemical that 

dissolves in pure water at a specific temperature and pH. Values are 
given for a neutral pH and a temperature range of 2b degrees C. 
The rate at which a chemical is leached from a waste by infiltrating 
precipitation is a function of its solubility in water. The more 
solii>le compounds are expected to be leached much more readily and 
rapidly than less soluble chemicals, the water solubilities 
presented in the literature indicate that, in general, the volatile organic 
chemicals are more water soluble than the many semivolatile 
organic compounds (e.g., PAHs, PCBs). 

Vapor pressure (VP) provides an indication of the rate at which a 
chemical in its pure state volatilizes. Values are given for a temperature 
range of 2b to 30 degrees C. VP is of primary significance where 
environmental interfaces such as surface soil/air and surface water/air 
occur. Volatilization is not as important when evaluating groundwater and 
subsurface soils. Chemicals with higher vapor pressures are expected 
to enter the atmosphere more readily than chemicals with 



Table 8-14 

SUNMARY OF PHYSICAL AND CHEMICAL PROPERTIES OF CHEMICALS OF POTENTIAL CONCERN 

Woodstock Landfill NPL Site 
Remedial Investigation 
Woodstock, Illinois 

lower vapor pressures. Vapor pressures for monocyclic aromatic (toluene) 
and chlorinated aliphatics (TCE) are generally many times higher 
than vapor pressure for phthalate esters (bis(2-ethylhexyl)phthalate), 
polynuclear arcmatic hydrocarbons (PAHs), and pesticides. 

Organic Carbon Partition Coefficient (Koc) is a measure of the 
tendency for organics to be adsorbed by soil and sediment and is expressed 
as: 

mg chemical adsorbed/kg organic carbon 
Koc = 

mg chemical dissolved/1 i ter of solution 

The Koc is chemical specific and is largely independent of soil 
properties. In general, the Koc is inversely related to its environmental mobility 

Values were obtained from the following sources: 

U.S. EPA Superfund Public Health Evaluation Manual (SPHEM), 1986a 

Verschueren, K. Handbook of Environmental Data on Organic 
Chemicals. Van Nostrand Reinhold Co., New York, 1983. 

Weast, R.C. (ed) Handbook of Chemistry and Physics 54th Edition. 
CRC Press, Cleveland, 1973. 

JAH/jah/CAW/MWK 
[woo^tock.2020] ch em-data. w20 
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Table 8-15 
Exposure Pathway Analysis 

Woodstocic Landfill NPL Site 
Remedial Investigation 

Woodstock 
vestigatiov 
, Illinois 

-CURRENT LAND USE CONDITIONS-

Environmental 
Medium 

Groundwater 

Surface Soil 

Subsurface Soil 

Ambient Air 

Indoor Air 

Creek Surface 
Water/Sediment 

Exposure 
Point 

Municipal water 
supply 

Private well water 

Open site areas 

None, subsurface 
location prohibits 
direct contact 

Ambient air 

Exposed 
Population 

Routes of 
Contaminant Intake 

potable wells 

Trespassers 

None 

Trespassers 
Off-site Residents 

None, migration of None 
landfill gas to 
off-site residents 
not expected to 
occur 

Kishwaukee Creek Trespassers 

Incidental ingestion, 
dermal absorption 

None 

Inhalation 

I None 

Incidental ingestion, 
dermal absorption 

Pathway 
Currently 
Complete? 

Residents of Woodstock Ingestion, dermal 
absorption and inhalation 
while bathing 

Residents with private Ingestion, dermal 
absorption and inhalation 
while bathing 

Exposure 
Potential 

None No, municipal wells 
are located upgradient 
of site 

No, identified 
existing private wells 
not contaminated 

Access to areas is not 
restricted, therefore 
soil exposure may 
occur 

No None 

None 

Low, area is vegetated. 

Yes, ambient air 
sampling not 
performed, but ambient 
air concentrations 
were modeled based on 
landfill gas chemical 
concentrations. 

No 

Yes, low levels of 
contaminants detected 
in River 

Low, release of 
volatile organic 
chemicals not 
anticipated to be 
appreciable as a result 
of dilution and 
dispersion in ambient 
air 

None 

Low, access to River is 
restricted by wetlands 
and contaminant 
concentrations are low 

-1-



Table 8-15 
(Continued) 

Exposure Pathway Analysis 
Woodstock Landfill NPL Site 

Renedial Investigation 
Woodstock 

vestigatior 
, Illinois 

-CURRENT LAND USE CONDITIONS-

Environniental 
Medium 

Wetland Surface 
Water/Sediment 

Game 

Exposure 
Point 

Wetlands adjacent 
to and on site 

Game 

Plants None, Plants are 
not grown on-site 
for human 
consumption. 

Exposed 
Population 

Trespassers 

Off-site Residents 
Trespassers 

Routes of 
Contaminant intake 

Incidental ingestion, 
dermal absorption 

Ingestion 

None None 

Pathway 
Currently 
Complete? 

No 

Exposure 
Potential 

Yes, low levels of 
contaminants detected 
in wetland 

Possible, people are 
known to hunt near the 
site. 

Low, areas are 
generally vegetated and 
contaminant 
concentrations are low. 

Very Tow, game species 
food sources (i.e., 
)lants) do not 
lioaccumulate 
contaminants 
efficiently. 
Therefore, 
contamination of game 
species is not 
anticipated. 

None 
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Tidile 8^15 (Continued) 
Exposure Pathwws Analysis 
Wo^stock Landfill NPL Site 

Remedial Investigation 
Woodstock, 

Environmental 
Medium 

Exposure 
Point 

-POTENTIAL FUTURE LAND USE CONDITIONS 

Exposed 
.Population 

Routes of 
Contaminant intake 

Exposure 
Potential 

Groundwater 

Surface Soils 

Subsurface soils 

Ambient Air 

Indoor air 

Creek Surface 
Water/Sediment 

Wetland Surface 
Water/Sediment 

Municipal water 
supply 

Private well water 

Open site areas 

Open site areas 

Ambient air 

Residents of Woodstock Ingestion, dermal absorption 
and inhalation while bathing 

Indoor air 

Kishwaukee Creek 

On-site or off-site Ingestion, dermal absorption 
residents and park users and inhalation while bathing 

(residents only) 

On-site or off-site Incidental ingestion, dermal 
residents and park users absorption 

On-site or off-site Incidental ingestion, dermal 
residents and park users absorption 

On-site or off-site Inhalation 
residents and park users 

On-site residents Inhalation 

On-site or off-site Incidental ingestion, dermal 
residents and park users absorption 

Wetlands adjacent to On-site residents and Incidental ingestion, dermal 
and on site park users absorption 

No, municipal wells are 
located upgradient of site. 

Unlikely, but possible if a 
drinking water well is 
constructed in the 
contaminated aquifer. 

Possible, based on present 
levels of contaminants 
detected in cover soils. 

Possible, if cover soils 
become eroded. Surface 
soil pathway used to assess 
potential exposure to 
exposed subsurface soil. 

Low, release of volatile 
organic chemicals not 
anticipated to be 
appreciable as a result of 
dilution and dispersion in 
ambient air. 

Possible, based on the 
presence Of landfill gas 
on-site in subsurface soil 
pore spaces. 

Low, access to River may be 
restricted by wetlands and 
contaminated concentrations 
are low 

Low, areas are generally 
vegetated and contaminant 
concentrations are low. 
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Table 8-15 (Continued) 
Exposure Pathways Analysis 
Woodstock Landfill NPL Site 

Remedial Investigation 
Woodstock, Illinois 

-POTENTIAL FUTURE LAND USE CONDITIONS 

Environmental Exposure Exposed Routes of Exposure 
Medium Point Population Contaminant Intake Potential 

Game Game Off-site residents Ingestion Very low, game species food 
sources (i.e., planis) ao 
not bioaccumuiate 
contaminants efficiently. 
Future development of site 
would limit habitat for 

Same and the potential for unting. 

Plants Homegrown vegetables On-site residents Ingestion Probable if homes are built 
on-site, because it is 
common for people to grow 
homegrown vegetables. 

HWK/ccf/JAH 
[mad-403-84] 
60776.27 
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Table 8-16 

SUHNARY OF GARDEN VEGETABLE TRANSLOCATION FACTORS AND INGESTION RATES 

Uoodatock Landfill NPL Site 
Remedial Investigation 
Uoodatock, Illinois 

page 1 

(1) 
Soil To Plant Translocation Factors (TF) 

CHEMICAL 
LEAFY 

VEGETABLES TOMATOES LEGUMES POTATOES CARROTS 

4-Chloroan1;l1ne 0.035 a 0.003 b 0.035 c 0.005 b 0.026 a 
Dimethyl phthalate 0.035 a 0.003 b O.035 c 0.005 b 0.026 a 
Phenanthrene 0.035 a 0.003 b 0.035 c 0.005 b 0.026 a 
Dr-n-butylphthalate 
Fluoranthene 

0.035 a 0.003 b 0.035 c 0.005 b 0.026 a Dr-n-butylphthalate 
Fluoranthene 0.035 a 0.003 b O.035 c 0.005 b 0.026 a 
Pyrene 0.035 a 0.003 b 0.035 c 0.005 b 0.026 a 
DutyIbentyIphthalate 
Benzo(a)antnracene 

0.035 
0.035 

a 
a 

0.003 
0.003 

b 
b 

0.035 
0.035 

c 
c 

0.005 
0.005 

b 
b 

0.026 
0^026 

a 
a 

Chryaene 0.035 a 0.003 b 0.035 c O.005 b 0.026 a 
benzoCb)Fluoranthene 0.035 a 0.003 b 0.035 c 0.005 b 0.O26 a 
benzolk)Fluoranthene 0.035 a 0.003 b 0.035 c 0.005 b 0.026 a 
Benzo(a)pyrene 0.035 a 0.003 b 0.035 c 0.005 b 0.026 a 
Indeno(1,2,3-:cd)Pyrene 
D1benzo(a,h)Anthracene 

0.035 a 0.003 b 0.035 c 0.005 b 0.026 a Indeno(1,2,3-:cd)Pyrene 
D1benzo(a,h)Anthracene 0.035 a 0.003 b 0.035 c 0.005 b 0.026 a 
Benzo(g,h, 1 )Perylene 0.035 a 0.003 b 0.035 c 0.005 b 0.026 a 

Barlun 0.067 n 0.011 n 0.042 n 0.05 n O.088 n 
Cadaium 0.067 d 0.011 d 0.042 d 0.05 d 0.088 d 
Chromium, total 0.0009 e o.onoR e 0.0004 e 0.0005 f 0.0004 e 
Copper 0.014 g. 0.0015 h 0.0043 9 0.046 1 0.0097 f 
Mercury 0.0065 j 0.00048 j 0.042 n 0.0048 j 0.0016 j 
Nickel 0.0027 k 0.005 I 0.21 k 0.05 n 0.088 n 
Silver 0.067 n 0.011 n 0.042 n 0.05 n 0.088 n 
Zinc 0.015 ffl 0.015 m 0.015 m 0.012 m 0.014 m 

T2r TST 
(CS) 

Soil Cone, 
(mg/kg) 

0.2 
0.1 

0.079 
0.24 
0.22 
0.26 
0.29 
0.16 
0.18 
0.69 
0.69 
0.17 
0.1 

0.048 
0.11 

412 
2.3 
75.1 
589 
2.2 
51.5 
10.3 
688 

Concentration Ingasted (mg/day) 

LEAF? 
VEGETABLES TOMATOES LEGUMES POTATOES 

2.9e-05 
1.4e^05 
1.1e^05 
3.5e-05 
3.2e-05 
3.8e^05 
4.2e-05 
2.3e-05 
2.6er05 
1.Oe-04 
1.0e-04 
2.5e-05 
1.4e-05 
7.0e-06 
1.6e-05 

1.1e-01 
6.4e-04 
2.8e^04 
3.4e-02 
5.9e-05 
5.8e-04 
2.9e-^03 
4.3e-02 

1.1e-05 
5.5er06 
4.3e-06 
1.3e-05 
1.2e-05 
1.4e-05 
1.6e-0S 
8.8e-06 
9.9e-06 
3.8e-05 
3.8e-05 
9.3e-06 
5.5e-06 
2.6e-06 
6.0e-06 

8.3e-02 
4.6e-04 
1.1e-03 
1.6e-02 
1.9e-05 
4.7e-03 
2.1e-03 
1.9e-01 

5;0e-05 
2.5e-05 
2.0e-05 
6.0e-05 
5.5e-05 
6.5e-05 
7.2e-05 
4.0e-05 
4.5e-05 
1.7e-04 
1.7e-04 
4.2e-05 
2.5e-05 
1.2e-05 
2.7e-05 

1.2e-01 
6.9e-04 
2.1e-04 
1.8e-02 
6.6e-04 
7.7e-02 
3.1e-03 
7.3e-02 

4.5e-05 
2.2e-05 
1.8e-05 
5.4e-05 
4.9e-05 
5.8e-05 
6.5e-05 
3.6e-05 
4.0e-05 
1.5e-04 
1.5e-04 
3.8e-05 
2.2e-05 
1.1e-05 
2.5e-05 

9.2e-01 
5.1e-03 
1.7e-03 
1.2e+00 
4.7e-04 
1.2e-01 
2.3e-02 
3.7e-01 

CARROTS 

3.0e-05 
1.5e-05 
1.2e-05 
3.6e-05 
3.3e-05 
3.9e-05 
4.4e-05 
2.4e-05 
2.7e-05 
1.0e-04 
1.0e-04 
2.6e-05 
1.5e-05 
7.2e-06 
1.7e-05 

2.1e-01 
U2e-03 
1.7e-04 
3.3e-02 
2.0e-05 
2.6e-02 
5.2e-03 
5.6e-02 

TOTAL 

1.6e-04 
8.2e-05 
6.5e-05 
2.0e-04 
1.8e-04 
2.1e-04 
2.4e-04 
1.3e-04 
1.5e-04 
5.7e-04 
5.7e-04 
1.4e-04 
8.2e-05 
3.9e-05 
9.0e^O5 

1.4e«00 
8.1e-03 
3.4e-03 
r.3e+00 
1.2e-03 
2.2e-01 
3.6e-02 
7.3e-01 



Table 8-16 

SUMHARY OF OARDEN VEGETABLE TRANSLOCATION FACTORS AND INGESTION RATES 

Uoodstock Landfill NPL Site 
Remedial Investigation 
Uoodstock, Illinois 

page 2 

(4) 
Determination of Consumption Rate of H ome Grown Plants (IR) 

Average LEAFY 
Consuiption VEGETABLES TONATOES LEGUMES 1 POTATOES CARROTS TOTALS 

Seasonal High (Ib/wk) 0.38 2.04 0.72 3.69 0.5 7.33 
Seasonal Lou (Ib/wk) 0.25 0.75 0.36 3.11 0.38 4.85 
Average (Ib/wk) 0.315 1.395 0.54 3.4 0.44 6.09 

Fraction of total consumed 0.052 0.229 0.089 0.558 0.072 1.00 
Total Ingest. Rate(kg/day) 1.0e-02 4.6e-02 1.8e-02 1.1e-01 1.40^02 0.200 
Fraction from Site garden 0.40 0.40 0.40 0.40 0.40 0.40 
Garden IR (kg/day) 4.1e-03 1.8e-02 7.1e-03 4.5e-02 5.8e-03 0.080 

(1) Translocation factors (TF) are experimentally derived values indiceting the fraction of the chemical present in the soil which is translocated to the plant. 

a Conner, 1984 f 
b Kolar et al., 1975 g 
c Assumed leafy vegetable value for PAHs h 
d Dowdy and Larson, 1975 i 
e Reefer et al., 1986 j 

Harris et al., 1981 
Furr et al., 1981 
Sterret et al., 1982 
Furr et al. 1976 
Uiersma et al., 1986 

k Wallace et al., 1977 
I Sterret et al., 1982 
m Lag and Elskokarag, 1978 
n no value found, cadmium value used 

(2) (CS) represents the maximum surface soil contaminant concentration detected on-site. 

(3) Concentration ingested (mg/day) " TF (unitless) * IR (kg/day) * CS (mg/kg) which represents the quantity of a contaminant ingested per day from produce. 

(4) Ingestion Rate (IR) is an estimate of the amount of a vegetable type consumed per day. Seasonal high and low consuiption rates were taken from 
Table 2-8 of the Exposure Factor Handbook (EPA/600/8-89-043). Legumes are represented by the combined consumption rate for peas and beans. The 
'fraction of total consumed' for each vegetable type represents the proportion of that type of vegetable consuned as confxared to the total amount of all 
vegetables consumed. It is assumed 200 grams (0.2 kg) of vegetables are consumed daily; therefore, the 'total ingestion rate' is the fraction 
consumed times 0.2 kg. Of the 0.2 kg vegetables consuned daily, it is assuned that 40 percent were home-grown vegetables; thus the total 
ingestion rate times 0.4 yields the ingestion rate for each type of home-grown vegetables. 

[Woodstock.2020]garden-table.w20 
10/31/91 
JAH/Jah/MUK 



PARAMETER 

VOLATILES UNITS: 

Vinyl chloride 
Chlopoethane 
Acetone 
1,2-Dlchloroethene (total) 
2-Butanone 
Benzene 
Toluene 
Chlorobenzene 
Ethylbenzene 
Xylenea (total) 
4-Ethyl toluene 
Freon 114 
1,3,5-Triniethylbenzene 
1,2,4-Trlinethylbenzene 

SENIVOLATILES UNITS: 

Phenol . 
1,4-D1chlorobenzene 
1,2-D1chlorobenzene 
4-Hethytphenol 
Benzoic acid 
Naphthalene 
4-ChtOroan1ll1ne 
Dimethyl phthalate 
Pentachlorophenol 
Phenanthrene 
Dl-n-butylphthalate 

uoranthene Fluoranth 
Pyrene 
Buty.lbenzylphthalate 
Benzo(a)ahthracene 
Chrysene 
b1s(2^ethylhexyl)phthalate 

(c) 
(c) 

benzo(b)Fluoranthene (c) 
benzo(k)Ftuoranthene (c) 
Benzo(a)pyrene (c) 
Indeno(1,2,3-cd)Pyrene (c) 
Dl:benzo(a,h)Anthracene (c) 
Benzo(g,h,1)Perylene 
Total Carcinogenic PAHS (3) 

TABLE 8-17 

EXPOSURE POINT CONCENTRATIONS BY HEDIUH 

Woodstock Landfill NPL Site 
Remedial Inveatlgatlon 
Woodstock, Illinois 

XISHWAUKEE KISHWAUKEE 
(1) CREEK WETLAND CREEK WETLAND SURFACE 

LEACHATE GROUNDWATER AMBIENT AIR SURFACE WATER SURFACE WATER SEDIMENT SEDIMENT SOILS 

mg/l mg/l mg/niS mg/l mg/l ng/kg SB/kg mg/kg 

NO 0.021 ND ND ND ND ND NA 
NO ND 4.41e-05 ND ND ND ND NA 
ND 0.005 ND ND Nb ND ND NA 

0.016 0.003 ND ND ND ND ND NA 
ND ND ND ND ND ND 0.015 NA 

0.014 0.004 2.51e-05 ND ND ND ND NA 
0.002 ND 1.75e-05 ND ND ND 0.092 NA 
0.008 ND 1.99e-05 ND ND ND ND NA 
ND ND 4.82e-05 ND ND ND ND NA 

0.008 ND 6.83e-05 ND ND ' ND ND NA 
ND NA 2.81e-05 NA NA NA NA NA 
ND NA 1.95e-05 NA NA NA NA NA 
ND NA 1.23e-05 NA NA NA NA NA 
ND NA 5.63e-05 NA NA NA NA NA 

mg/l ; mg/l mg/m3 mg/l mg/l mg/kg mg/kg mg/kg 

ND . ND NA ND ND ND 1.1 ND 
0.008' ND NA ND ND ND ND ND 
nd ND NA ND ND ND 0.1 ND 

0.002 ND NA ND ND ND 0.18 ND 
0.054 ND NA ND ND ND 0.19 ND 
0.034 ND NA ND ND ND Nb ND 
ND ND NA ND ND ND ND 0.2 
ND ND NA ND ND ND ND 0.1 

O.003 ND NA ND ND ND ND ND 
ND ND NA ND ND ND ND 0.079 
ND ND NA ND ND ND ND 0.24 
ND ND NA ND ND ND 0.12 0.22 
ND ND NA ND ND ND ND 0.26 
ND ND NA ND ND ND ND 0.29 
ND ND NA ND ND ND ND 0.16 
ND ND NA ND ND ND ND 0.18 
ND 0.005 NA ND ND ND 1.2 ND 
ND No NA ND ND ND ND 0.69 
ND ND NA ND ND ND ND 0.69 
ND ND HA ND ND Nb ND 0.17 
ND ND NA ND ND ND ND 0.1 
ND ND NA ND ND ND ND 0.048 
ND ND NA ND ND ND ND 0.11 
ND ND NA ND ND ND ND 2.038 



TABLE 8-17 

EXPOSURE POINT CONCENTRATIONS BY NEDIUH 

Uoodstock LandfUi NPL Site 
Remedial Inveatigatlon 
Uoodatock, Illinois 

PARANETER LEACHATE GROUNDUATER 
CD 

AMBIENT AIR 

KISHUAUKEE 
CREEK 

SURFACE WATER 
WETLAND 

SURFACE WATER 

KISHWAUKEE 
CREEK 

SEDIMENT 
WETLAND 
SEDIMENT 

SURFACE 
SOILS 

INORGANICS UNITS: mg/l mg/l mg/m3 mg/l mg/l mg/kg mg/kg mg/kg 

Antimony 0.03 0.0068 NA ND ND ND ND NO 
Arsenic 0.102 0.0192 NA. ND 0.0024 12.8 • 24 * 5.1 * 
Barium 10.8 0.521 * NA 0.0735 * 0.222 m * 316 * 412 
Beryllium 0.023S ND NA ND ND ND ND ND 
Cadmium 0.333 ND NA ND ND ND ND 2.3 
Chromium, total 1.4 ND NA ND ND 18.2 41.4 75.1 
Cobalt 0.546 ND NA ND ND 6.9 ND 6.4 * 
Copper 10.8 ND NA ND 0.014 31.9 144 589 
Lead 18 ND NA ND 0.0053 58.3 * 109 • 73.6 • 
Manganese 31.2 1. 09 • NA 0.0865 * 0.641 293 • 747 * . 793 * 
Mercury 0.0057 ND NA ND ND ND 0.3 2.2 
Nickel 15 0.047 * NA ND 0.141 28.5 274 51.5 
Seleniun 0.0206 ND NA ND ND 2.3 • 2.9 1.9 • 
Silver 0.058 ND NA ND ND ND ND 10.3 
Thallium 0.0153 ND NA ND ND ND 3.7 ND 
Vanadium 1.32 0.0056 NA ND ND ND 37.6 • 15.5 • 
Zinc 185 0.564 * NA 0.181 0.264 513 806 688 
Cyanide 0.06 0.013 NA ND ND ND ND ND 

Notes: 

1. 

2. 
3, 

3. 

Ambient air concentrations were based oh the results of unit calculations estimated using the Industrial Source Complex Longterm Air Dispersion 
Hodei and landfill gas concentrations. The ambient air concentration represent the worst case air concentrations predicted. The location of 
the highest concentration was estimated to occur due north of the landfill center (coordinates 190, 0) at the landfill boundary. 
Concentrations presented are the maximun concentration of the chiemical detected in the particular medium, in mg/l or mg/kg. 
NO B Not detected. NA = Not enalyzed for. * = Detected, but not considered a chemical of potential concern in this mediun 
because the Concentration of the chemical was considered to represent natural background conditions. 
AluminuDi calcium, iron^ magnesius, potassium, and sodium are not presented here because they are metals which are essential nutrients and/or 
relatively nontoxic to hunans. Also, the U.S.EPA has not developed toxicity values for these elements. 
(c) t Carcinogenic Polynuclear Aromatic Hydrocarbon (PAN). Concentrations for these compounds are summed for calculation of risk. 

[UOCOSTOCK.20201TABLE8-17.U20 
JAH/Jah/HUK 
10/31/91 



Chemical 

VOLATILES 

Table 8M8 

TOXICITY FACTORS FOR RISK ASSESSMENT - HUMAN HEALTH 

Uoodstock LandfiiU NPL Site 
Ramadfal Investigation 
Uoodstock, ijliinois 

Chronic Reference Dose (tng/kg-d) 

Inhalation Oral Dermal 

Slope Factor (mg/kg-d) 
-1 

Inhalation Oral Dermal 

Chemical Absorption 
Estimate (unitless) 

Oral Dermal 

Dermal 
Permeability 

Constant 

(cm/hr) 

Vinyl chloride 
Chioroethane 

ND ND ND 3.0e^01 6 1.9e4-00 H* 1.9e+00 1.00 19 0.30 1.0e+00 Vinyl chloride 
Chioroethane 2.9e+00 I« ND ND ND D ND ND 0.50 0.30 8.0e-03 6 

Acetone ND 1.0e-01 I 9.5e-02 ND ND ND 1.00 18* 0.30 1^0e+00 
1,2-Dichloroethene (trans) ND 2.0e-02 H 1.9e-02 ND ND ND 1.00 19* 0.30 1.0e4^0b 

2-Butanohe 9.0e-b2 H2 5.0e-02 HI 2.5e-02 ND ND ND 0.50 0.30 5.0e-03 c 
Benzena ND 2 ND 2 ND 2.9e-02 HI 2.9e-02 I 3.2e-02 0.90 19* 0.30 1.1e-01 c 
Toluene 2.0e+00 H2 2.0e-01 I* 2.0e-01 ND ND ND 1.00 12 O.30 1.0ef00 c 

Chlorobenzene 5.0e-03 H2 2.0e-02 I 6.0e-03 ND ND ND 0.30 19 0.30 I.Oe+00 
Ethylbenzene 2.9e-01 I 1.0e-01 I 5.0e-02 j ND ND ND 0.80 15* 0.30 1.4e«^00 c 

Xylenes (mixed) 8.6e-02 H2* 2.0e«-00 I I.OetOO ND ND ND 0.50 0.30 1.0e-01 

SEMIVOLATILES 

Phenol ND 
1.4-Dichlorobenzene 2.0e-01 
1>2-bichlorobenzene 4.0e-02 
4-Methylphenol ND 
Benzoic Acid ND 
Naphthalene ND 

4-Chloroaniline ND 
Dimethyiphthalate ND 
Pentachlorophenol ND 
Phenanthrene ND 

Di-n-butylphthalate ND 
Fluoranthene ND 

Pyrene ND 
Butylbenzyiphthalate ND 
Benzo(a)anthracene ND 

Chrysene ND 
bis(2-ethylhexyi)phthalate ND 

Di-n-octyl Phthalate ND 
Benzo(b)fluoranthene ND 
Benzo(k)fluoranthene ND 

'Benzo(a)pyrene ND 
Indeno(1,2,3-cd)pyrene ND 
Dibenz(a,h)anthracene ND 
Benzo(g,h.i)perylene ND 

Total Carcinogenic PAHs ND 

H2 
H 

6.0e<-01 
ND 

9.0e-D2 
ND 

A.OetOO 
4^0e-03 
4.0e-03 
1.004^00 
3.0e-02 

ND 
r.Oe^OI 
4.00-02 
3.0e-02 
2.0e-01 

ND 
ND 

2.0e-02 
2.0e-02 

ND 
ND 
ND 

. ND 
ND 
ND 
ND 

I 
II 
I 
H2 
H2 
H2 
I 
1 
I 
I 
I 
I 

5.4e-01 
ND 

4.5e-02 
ND 

3.0e»00 
3.4e-03 
2.0e^03 
5.0e-01 
2.7e-02 

ND 
9.0e-02 
2.0e-02 
1.5er02 
1.8e-01 

ND 
ND 

5.0e-03 
1.Oe-02 

NO 
NO 
ND 
ND 
ND 
ND 
ND 

ND 
ND 
ND 
ND 
Nb 
Nb 
ND 
Nb 
lib 
ND 
ND 
ND 
ND 
Nb 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
ND 
Nb 
ND 

6.1etOO 

H6 

ND 
2.4e-02 

ND 
ND 
ND 
ND 
ND 
ND 

1.2e-01 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

1.4e-02 
ND 
ND 
iio 
ND 
ND 
iib 
ND 

1.2e«^0r 

H6 

ND 
2.4e-02 

ND 
ND 
ND 
ND 
ND 
ND 

1.3e-01 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

S.6e-02 
ND 
ND 
ND 
ND 
ND 
ND 
ND 

2.3e+01 

0.90 
1.00 
0.50 
0.80 
0.75 
0.84 
0.50 
0.50 
0.90 
0.50 
0.90 
0.50 
0.50 
0.90 
0.50 
0.50 
0.25 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 
0.50 

19 
19 

13 
17 
18 

19 

14 

21 

19 

0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 

8.2e-03 
5.0e-03 
5.0e-03 
1,.8e-02 
5.0e-03 
5.0e-03 
5.0e-03 
3.3e-05 
5.0e-03 
5.0e-03 
2.3e-06 
5.0e-03 
5.0e-03 
5.0e-03 
5.0e-03 
5.0e-03 
5.7e-06 
5.0e-03 
5.0e-03 
5.0e-03 
5.0e-03 
5.be-03 
5.0e-03 
5.0e-03 
5.0e-03 



Table 8-18 

TOXICITY FACTORS FOR RISK ASSESSMENT - HUNAN HEALTH 

Uoodstock Landfill HPL Site 
Remedial Iiweatisation 
Woodstock, Illinois 

Chemical 
Chronic Reference Dose (mg/kg-d) Slope Factor (mg/kg-d) 

-1 Chemical Absorption 
Estimate (unitless) 

Inhalation Oral Dermal Inhalation Oral Dermal Oral Dermal 

METALS 

Aluminum ND ND ND ND ND ND 0.05 0.01 
Antimony ND 4.0e-04 I 2.0e-05 ND ND ND 0.05 0.01 
Arsenic ND 3.0e-04 I 9.5e-04 S.OetOI H 1.8e+00 6 1.9e«00 0.95 19 0.01 
Barium 1.0e-04 H 7,0e-02 I* 3.5e-03 ND ND ND 0.05 0.01 

Beryllium ND 5.0e-03 I 5.0e-04 8.4e»00 HI 4.3e4^00 I 4.3e»01 0.10 11 0.01 
Cachiium (water) ND 2 5.0e-04 I 3.5e-05 6.1e«00 Hi ND ND 0.07 19 0.01 

Cedniun (food/soil) NO 2 1.0e^03 I 7.0e-05 6.1e«'bD HI ND ND 0.07 19 0.01 
Calciun NO ND ND ND ND ND 0.05 0.01 

Chromium MI 5.7e-07 H I.Oei-OO H 5.0e-01 ND ND ND 0.50 19 o.ol 
Chromium VI 5.7e-D7 H2 5.0e-03 I 2.5e-03 4.1e+01 HI ND ND 0.50 19 0.01 

Cobalt ND ND ND ND Nb ND 0.05 0.01 
Copper ND ND ND ND ND ND 0.05 0.01 
Irion ND ND ND ND ND ND 0.05 0.01 
Lead ND ND 1 ND ND ND ND 0.50 11 0.01 

Nagneatum ND ND ND ND ND ND 0.05 
14 

0.01 
Nanganeae 1.1e-04 I* I.Oe^OI I* 4.0e-03 ND ND ND 0.04 14 0.01 
Mercury 8.6e-D5 H2* 3.0e-0« H2 4.5e-05 ND No ND 0.15 19 0.01 
Nickel ND 2 2.0e-02 I 2.0e-03 8.4e-01 4 ND Nb 0.10 12 0.01 

Potassiun ND ND ND ND ND ND 0.05 0.01 
Seleniun ND 5.0e-03 I 5.0e-03 Nb ND ND 1.00 19 0.01 
Silver ND ND M 3.0e-04 ND ND ND 0.10 11 0.01 
Sodium ND . ND ND ND ND ND 0.05 0.01 
Thallium ND 7.0e-05 H 3.5e-06 ND ND ND 0.05 0.01 
Vanadiun ND 7.0e-03 H2 3.5e-04 ND ND ND 0.05 0.01 
Zinc ND 2.0e-01 H2 6.De-02 ND ND ND 0.30 19 0.01 
Cyanide ND 2.0e-02 I 1.4e-02 Nb ND ND 0.70 19 0.01 

Dermal 
Permeability 

Constant 

(Cm/hr) 

1.5e-03 
1.5e-03 
1.5e-03 
1.5e::03 
1.Se-03 
1.5e-03 
1.Se-03 
1.Se-03 
2.1e-03 
2.1e-03 
1.5e-03 
1.5e-03 
1.Se-03 
1.5e-03 
1.5e-:03 
1.5e-03 
1.5e-03 
1.5e-03 
1.5e-03 
1.5e-03 
1.5e-03 
1.5e-03 
1.5e-03 
1.5e-03 
1.5e-03 
1.5e-03 

7 
7 



Table 8^18 

TCMICITY FACTORS FOR RISK ASSESSMENT - HUMAN HEALTH 

Uoodstock Landfill NPL Site 
Remedial Inveatioatipn 
Uoodstock, Illinois 

Notes: 

Toxicity values were obtained from the U.S. EPA's Integrated Risk Information System (IRIS), U.S. EPA's "Health Effects Assessment 
Sunnary Tables" (HEAST, Annual FY-1991), and information provided by U.S.EPA Environmental Criteria Assessment Office (ECAO). 
toxicity values for the TIC groupings are valuM for the representative compounds. 

Chemical specific oral and dermal absorption were provided by ECAO; specific references are given below. In the 
absence of chemical specific values, it was assinied that the oral absorption efficiency for organic compounds and metals 
was 50 X and 5 X, respectively. The dermal absorption estimates were assuned to be 30X for organic compounds and 1.0 X > 
for inetals. The oral and dermal absorption estimates are presented as unitless values where 1.0 represents 100 X (complete) 
absorption. Chemical-specific dermal permeability constants Were obtained from the U.S. EPA "Superfund Exposure 
Assessment Manual" (SEAM) 1988^ or the ECAO. As required by the U.S.EPA, when chemiCal-speclfic information is not available, 
default values were assigned to represent chemical permeability, as footnoted^ 

Reference Doses and Slope Factors designated for the dermal route of exposure are not' provided in the U.S. EPA information sources, 
but were calculated from corresponding values for the oral route of exposure. These values are lued to calculate risks 
associated with chemical dose estimates based on an absorbed (in contrast to an administered) level of chemical. All chemical 
dose estimates for the dermal route of exposure are baSed on absorbed chemical levels. The following relationships were 
used to derive dermal toxicity values: 

Oral Reference Dose (administered) x Oral Absorption Estimate a Dermal Reference Dose (absorbed) 
Oral Slope Factor (adninistared) / Oral Absorption Estimate • Dermal Slope Factor (absorbed) 

FOOTNOTES - (listed to the right of the value) 

I a Verified in iRlS 5/15/91 
H a Values from HEAST FY-1991 
D a 'Data inadequate for quantitative risk assessment' (HEAST); applies to all Rfbs for this compound. 
ND a Value not determined for this compound. 
C a Values f,rom Interim Guidance for Dermal Exposure Assessment. (OHEA-E-367, 3/91, Review Draft) 
S a Values from the Superfund Environmental Assessment Manual (EPA/540/1-88/001) Table A-4. 
* a Value Lpdated 9/91 
1 a value withdrawn by IRIS pending further review^ 
2 a Compound under IRIS review. 
3 a Total carcinogenic PAHs; RfDs and SF values from Benzolalpyrene used. 
4 a Nickel slope factor for nickel refinery dust. 
5 a IRIS not queried for this conpound 
6 a values from ECAO Technical Support Center.' 
7 a Baranowska-Dutkiewic, B. 1981. Absorption of Hexavalent Chromiun in Man^ Arch. Toxicol., 47: 47-50. 
8 a Value for endosulfan used for endosiilfan sulfate. 

Chemical Absorption notes: 
11 a Anibieht Uatef Quality Criteria Document (AWQCD), 1980 
12 a Health Effects Assessment (HEA)^ 1984 
13 a Health & Environmental Effects Document (HEED), 1985 
14 a Drinking'Water Criteria Document (DWCD), 1986 
15 a Health & Environmental Effects Document (HEED), 1986 
19 a Drinking Water Health Advisory (DWHA), 1987 
17 a Health & Environmental Effects Document (HEED), 1987 





Table 8^18 

TOXICITY FACTORS FOR RISK ASSESSNENT • HUNAN HEALTH 

Uoodstock Landfill NPL Site 
Remedial Investigation 
Uoodstocki Mlinbis 

18 - Health Effects Assessment (HEA), 1988 
19 B Agency for Toxic Substances & Disease Registry (ATSDR), 1988, 1989 
20 B Health Effects Assessment (HEA), 1989 
21 B Health & Environmental Effects Document (HEED), 1989 
22 B Hemorandum from K.A. Haemerstrom (ORD/OHEA/EAG) to L. Woodruff (Reg. X), 11-26-90 
Dermel Permeability Constant Default Values: 

Volatiles - Toluene (1.01e«^00) as required by U.S.EPA. 
Semivolatiles - 2-Butanone (5.0e-03) as required by U.S.EPA. 
Pesticides - Values from ECAO. Total PCBs use Aroclor 1248. 
Inorganics - water (1.5e-03) 

JAH/jah/EAG/KJD 
[uood8tbck.2020]tox-table.u20 
3/10/92 



Table 8rl9 

SUHHARY OF TOXICITY iMFORMAtlOH 
FOR CHEHICAtS OF POTENTIAL CONCERN 

Woodstock Landfill NPL Site 
Renedial Investigation 

Woodstock, Illinois 

Page 1 

Chemical of 
Potential Concern 

TAR6ET tOHPOUNOJja 

VOLAtlLES 

Vinyl chloride 

Chloroethane 

Methylene chloride 

Acetone 

1,2-Oichloroethene (cis) 

l,2rDichloroethene (trans) 

2>Butanone 
(methyl ethyl ketone) 

Chronic Reference Dose Slope Factor 

Inhalation 

Species/Effect 
of Concern 

rat/" 

rat/CNS 

Uncertainty 
Factor (11 

Oral 

Species/Effect 
of Concern 

Uncertainty 
Factor (11 

100 rat/liver 
toxicity 

rat/increased 
liver t kidney 
weight, nephro
toxicity 

rat/decreased 
hemoglobin & 
hematocrit 

mouse/increased 
serum alkaline 
phophatase 

lOOO rat/fetotoxicity 

100 

lUUO 

3000 

100 

1000 

Inhalation 

Species/Tumor 
Site 

rat/liver 

mouse/kidney 

mouse/lung, 
liver 

Weight of 
Fvioence 

A 

C 

B2 

Oral 

Species/Tumor 
Site 

Weight of 
Evid ance (2) 

rat/lung A 

mouse/kidney C 

mouse/liver B2 

Benzene 

Toluene 

Chlorobenzene 

Ethyl benzene 

Xylenes (mixed) 

human/CNS effects eyes 100 
eyes, nose irritation 

rat/liver & kidney 
effects 

10,000 

human/CNS effects, nose 100 
t throat irritation 

rat/CMS effects 1000 

Mr & kidney 1000 

rat/hepatotoxicity, 
& nephrotoxicity 

1000 

rat/hyperactivity, 100 
decreased body weight 
t Increased mortaiiity at 
higher dosage 

human/leukemia 

../.. 

human/leukemia 

-/-



Table 8-19 Page 2 

Ghemical of 
Potential Concern 

Chronic..Reference Dose 

Inhalation 

Species/Effect 
of Concern 

Uncertainty 
factor (0 

Oral 

Species/Effect Uncertainty 
• - Factor (1) of Concern 

Slope Factor 

Inhalation Oral 

Species/Timor 
sue 

Weight of 
Eviiience 

Species/Tumor 
Site 

Weight of 
Evidence (21 

SEHIVOLATILES 

Phenol 

I,4-Dich1orobenzene 

1,2-Di chlorbbenzene 

4-Hethy1phenol 

Benzoic Acid 

Naphthalene 

Pentachlorophenol 

Fiuoranthene 

rat/liver t 
kidney effect 

rat/decreased body 
weight gain 

1000-

1000 
» 

bis(2-ethy1hexy1)phthalate 

rat/reduced fetal 100 
body weight 

.. 

rat/liver 1000 -/-
effects 

rat/reduced body 1000 
Weight gain, 
neurotoxicity 

human/irritation, 1 
malaise 

rat/ocular 8 10,000 
internal lesions 

rat/liver t kidney 100 —/— 
pathology 

mouse/nephropathy, 3000 
liver weight changes, 
hematological changes 

guinea pig/increas- 1000 —/— 
ed relative liver 
weight 

82 mouse/liver 82 

TARGET AHALYTE LIST 

HETALS 

Aluminum 

Antimony 

Data Inadequate 

"/cancer rat/reduced life 
span, altered 
blood chemistries 

1000 -/-



Table B-19 Page 3 

Chemical of 
Potentiail Concern 

Arsenic 

Barium 

Beryllium 

Cadmium (water) (4) 

Cadmium (food/soil) (4) 

Calcium 

Chromium III 

Chromium VI 

Cobalt 

Copper ' 

Iron 

Lead 

Hagneslum 

Manganese 

Mercury 

Nickel 

Potassium 

Selenium 

Sliver 

Sodium 

Chronic Reference Dose Slope Factor 

Inhalation Oral- Inhalation. Oral 

Species/Effect 
of Concern 

—/cancer 

—/fetotoxiclty 

-/-

—/cancer 

Data Inadequate 

-/CHS effects 

human/CNS 

human/neurotoxicity 

—/cancer 

../-

Uncertalntv 
Factor (11 

100 

100 

30 

SpeCles/Effect 
of Concern 

Uncertainty 
Factor (1) 

human/keratosis & 1 
hypenplgmentatloh ' 

rat/increased blood 100 
pressure 

rat/none observed 100 

human/cancer, 10 
renal damage 

human/cancer, lO 
renal damage 

-./-

rat/hepatotoxicity 1000 

rat/not defined 500 

-/-

human/local GI 
Irritation 

../-

-^/CHS effects 

-/-

rat/reproductive 100 

rat/kidney effects 1000 

rat/reduced body 300 
t organ weight . 

-./-

human/argyria 2 

Specles/Tuhwr 
Site 

human/respitra-
tory tract 

human/lung 

Height of 
Evidence 

B2 

human/respiratory B1 
tract 

human/respiratory BI 
tract 

../.. 

human/lung A 

../.. 

../.. 

human/respiratory NO 
tract 

../-

Species/Tumor 
Site: 

human/skin A 

-/-, 

rat/total tumors B2 

* 

-/-

../.. 

../.. 

-/-
r 

-/-



Table 8rl9 Page 4 

Chemical of 
Potential Concern 

Chronic Reference Dose 

Inhalation 

Species/Effect 
of Concern 

Uncertainty 
Factor tl) 

Oral 

Species/Effect 
of Concern 

Uncertainty 
Fktor, (1) 

Slope Factor 

Inhalation 

Species/Tumor 
Site 

Weight of 
Evioence 

Orai 
Species/Tumor 

Site 
Weight of 
Evidence m 

Thallium 

Vanadium 

Zinc 

Cyanide 

NOTES! 

1) 

rat/increased SGOT 3000 
t serum LOH levels, 
alopecia 

rat/none observed 100 

rat/weight loss, 500 —/— 
thyroid effects & 
myelin degeneration 

rat/weight loss, 500 
thyroid effects t 
myelin degeneration 

A reference dose (RFO) is derived from a pertinent toxicity study(s}, and is an estimate of the "safe" level of chemical 
intake over a set length of exposure (e.g., chronic) for humans. Hany assumptions must be made when predicting this "safe" 
chemical intake level (i.e., RFO) from a laboratory study. Uncertainty factors (UFs) are applied when estimating the RFD 
for the following reasons. 

A UF of 10 is used to account for variation 
subpopulations (e.g., elderly, children). 

in the general population and is intended to protect sensitive 

This factor is intended to account for the • A UF of 10 is used when extrapolating from animal data to humans, 
interspecies variability between humans and other mammals. 

• A UF of 10 is used when a RFD is derived from a subchronic instead of a chronic toxicity study. 

• A UF of 10 is used when a lowest adverse effect level (LOAEL) is used instead of a no adverse affect level (NOAEL). to 
derive a RFO. This factor is intended to account.for the uncertainty associated with extrapolating from toxic levels of 
chemical exposure (i.e., LOAEL) to nontoxic levels of chemical exposure (i.e., NOAEL). 

In certain cases, a modifying factor (HF) is used to account for further uncertainty associated with the toxicity study 
used to develop the RFO. "(^e HF may vary from >0 to 10; , 

The uncertainty factors presented in this table represent the product of all the uncertainty factors (and modifying 
factors) used to derive the RFO (e.g;, 10x10x10 • 1000). 
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2) TWs code represents the U.S. EPA weight-of-evidence classjfication system for carcinogenicity for chemicals. The following 
is a description of the classification by. group. 

Group Description 

A Known human carcinogen 

B1 or B2 Probable human carcinogen 

B1 indicates that limited human data on the carcinogenicity of the chemical are available. 

B2 indicates sufficient evidence of carcinogenicity in animals and inadequate or no 
evidence of carcinogenicity in humans exists. 

C Possible human carcinogen 

D Not classifiable as to human carcinogenicity 

E Evidence of noncarcinogenicity for humans 

3) the slope factor for benzo(a)pyrene was used to represent the carcinogenic potential of the carcinogenic polymiclear 
aromatic hydrocarbons (PAHs). 

4) Toxicity values have been developed separately for ingestion of cadmium in water and cadmium ingestion with solids (i.e., 
food or soil). 

5) Tentatively identified compounds (TICs) were grouped based on similar chemical structure. Compounds of similar chemical 
structure are assumed to have similar toxicological properties. For each TIC grouping, a representative compound was 
chosen.fbr which there was a reference dose (RFO),. The RFb for the representative compound was used to represent the toxic 
potential of the particular flC group. 

LEGEND 

• information not available 

data inadequate « presently, toxicity data is inadequate for reference dose or slope factor derivation. 

BCC/ccf/JH/HWK/caw 
rmad-400-52] 
[woodstockjtable 8-17 



Table 8-20 

Suanary of Risk Estinates By Type of Land Use^ Potentially Exposed Population 
and Hediun 

Page 1 of 2 

Current Land Use Conditions 

Table Index Medium Hazard Index by Route 

Dermal Oral Inhalation Total 

Cancer Risk by Route 

Dermal Oral Inhalation Total 

0-7 

Exposed Population: Off-Site Resident 

Air (Ambient) 

Total Risk 

2.7e-03 3e-03 

3e-03 

l.Oe-07 le-07 

le-07 

Exposed Population; On-Site Trespassers (children) 

0-1 Air • ••• 3.8e-04 4e-04 • •• 4.8e-09 5e-09 
0-5 Creek Sediment 2.Ie-02 5.1e-04 — 2e-02 NA NA NA NA 
0-3 Creek Surface Water 1.7e-03 4.7e-05 — 2e-03 NA NA NA NA 
0-6 Wetlands Sediment 2.6e-01 3.9e-03 — 3e-01 6.0e-08 I.2e-10 ... 6e-08 
0-4 Wetlands Surface Water 6.6e-03 6.2e-04 — 7e-03 1.4e-08 1.5e-08 3e-08 
0-2 Surface Soil 6.0e-02 4.6e-02 — le-01 4.2e-05 4.0e-06 5e-05* 

Total Risk 4e-01 5e-05 



Table 8r20 Page 2 of 2 

MWK/ndj/JAH 
rinad-400-57a] 
60776.27 

Future Land Use Conditions 

Table Index •Hedium Hazard Index by Route Cancer Risk by Route 

Dermal Oral Inhalation Total Dermal Oral Inhalation Total 

ExDosed PoDulation: Park Users 

0-8 Air (Ambient) ... 2.6e-04 3e-04 9.7e-09 le-08 
0-12 Creek Sediment 2.1e-02 4.1e-04 — 2e-02 NA NA NA NA 
0-10 Creek Surface Water 1.9e-03 3.2e-05 — 2e-03 NA NA NA NA 
0-13 Wetlands Sediment 2.5e-01 3.1e-03 — 3e-01 1.8e-07 2.8e-10 — 2e-07 
0-11 Wetlands Surface Water 2.4e-02 4.2e-04 2e-02 1.5e-07 3.0e-08 — 2e.07 
0-9 Surface Soil 5.9e-02 3.8e-02 le-01 1.2e-04 9.8e-06 le-04* 
0-27 Leachate as groundwater — 1.3e+01 — le+01* — 4.0e-04 — 4e-04* 

Total Risk le+01 5e-04 

Exposed Population: Off-Site Residents 

0-23 Air • •• 2.76-03 3e-03 • •• l.Oe-07 le-07 
0-26 Creek Sediment 3.6e-02 1.4e-03 4e-02 NA NA NA NA 
0-25 Creek Surface Water 3.2e-03 l.le-04 3e-03 NA NA NA NA 
0-24 Groundwater 7.9e-02 3.5e+00 NO 4e+00* l.Oe-04 l.Oe-03 3.8e-05 Ie-03* 

Total Risk 4e+00 Ie.03 

Exposed Population: On-Site Residents 

0-16 Home Grown Vegetables 9.9e-01 le+00* 1.4e-04 « _ _ le-04* 
0-17 Leachate as Groundwater 3.7e+00 1.3e+02 2.3e-02 le+02* 4.6e-05 4.0e-03 2.4e-06 4e-03* 
0-14 Air (Ambient) ... • •• 2.7e-03 3e-03^ — ... l.Oe-07 le-07. 
0-22 Air (Indoor) ... l.Se-i-OO 2e+00* 5.8e-05 6e-05* 
0-20 Creek Sediment 3.6e-02 7.1e-04 — 4e-02 NA NA NA NA 
0-18 Creek Surface Water 3.2e-03 5.4e-05 — 3e-03 NA NA NA NA 
0-21 Wetlands Sediment 6.3e-01 7.9e-03 —- . 6e-01 4.4e-07 7.0e-10 — 4e-07 
0-19 Wetlands Surface Water 4.1e-02 7.2e-04 — 4e-02 2.6e-07 5.2e-08 — 3e-07, 
0-15 Surface Soil 1.5e-01 9.4e-02 — 2e-01 3.1e-04 2.5e-05 — 3e-04* 

Total Risk le+02 4e-03 

Footnote: 
* = denotes that exposure to this medium may be a health concern for the exposed populati 
NA - not applicable because no carcinogens were selected as chemicals of potential concer 
NO " not determined because inhalation reference doses were not available. 

= not considered applicable for specific pathway. 

ion. 
concern in medium. 



Table 9-1 

Maxlmuin Metal Concentrations in Media of Environmental Concern 
Woodstock Municipal Landfill Site 

Remedial Investigation 
Woodstock, Illinois 

Parameter 

Aluminum 
Arsenic 
Barium 
Cadmium 
Calcium 
Chromium, 
Cobalt 
Copper 
Iiron 
Lead 
Magnesium 
Manganese 
Mercury 
Nickel 
Potassium 
Selenium 
Silver 
Sodium 
Thallium 
Vanadium 
Zinc 

total 

(1) (2) (3) 
Background 

(2) (3) 

Creek Wetland Creek 
Surface Water Surface Water Surface Water 

uq/1 ua/1 ua/1 

83.5 ND 89 
ND 2.4* ND 

48.5 222* 73.5 
ND ND ND 

79,600 199,000* 99,200 
ND ND ND 
ND ND ND 
ND 14* ND 
432 32,200* 1,190* 
ND 5.3* ND 

31,600 126,000* 58,100 
54.5 641* 86.5 
ND ND ND 
ND 141* ND 

1,220 16,000* 10,100* 
ND ND NO 
ND ND ND 

30,200 63,400* 38,500 
ND ND ND 
ND ND ND 
ND 264* 181* 

(4) 
Background 
Wetland 
Sediment 
uflZkg 

12,800,000 
12,500 
161i000 

NO 
65,000,000 

17,600 
11,700 
26,900 

22,700,000 
450,000 

18,500,000 
1,260,000 

NO 
. 16,800 
2,020., 000 

960 
NO 

4,440,000 
NO 

26,100 
153,000 

(5) 

Wetland 
Sediment 
"q/N 

15,600.000 
24,000 
316,000 

ND 
136,000,000* 

41,400* 
ND 

144,000* 
67,000,000* 

109,000 
29,000,000 
747,000 
300* 

274.000* 
4,210,000* 
2,900* 

ND 
5,490,000 

• 3,700* 
37,600 
806,000* 

(6) 

Surface 
Soils 

_ug/kfi_ 

17,000,000 
5,100 

412,000* 
2,300* 

68,700,000 
75,100* 
6,400 

589.000* 
24,400,000 
73,600 

34,000,000 
793,000 
2,200* 
51,500* 
1,770,000 
1,900 
10,300* 
1,000,000 

ND 
15,500 

688,000* 

(7) 
Background 

Creek 
Sediment 
yflZkfl— 

8,390,000 
12,900 
152,000 

ND 
38,400,000 

8,600 
ND 

14,800 
25,000,000 
73,000 

8,950,000 
152,000 

ND 
ND 

1,020,000 
1,400 
ND 

2,040,000 
ND 
ND 

140,000 

(8) 

Creek 
Sediment 
uq/itq 

12,300,000 
12,800 
172,000 

ND 
54,400,000 
18,200* 
6,900* 
31,900* 

34,500,000 
58,300 

10,600,000 
293,000 

ND 
28,500* 
1,630,000 
2,300 
ND 

2,300,000 
ND 
ND 

513,000* 

Notes: 

e SWIO 
e SWOl 
es SWll and SW12 
es SD13, SD14. SD15, and SD16 
es SD08 and S608DUP 
es SSOl, SS02, SS03, and SS04, including duplicates 
e SDIO 
es son and SD12 

* Exceeds 2 times the maximum background concentrations 

Tables 8-5 to 8-12 contain statistical summaries of samples from media of environmental concern. 

JAH/vlr/JFK 



TABLE 9-2 

Maximum Exposure Concentrations for Contaminants of Concern for Site Habitats 
Woodstock Municipal Landfill Site 

Contaminant of Concern Terrestrial Soil 
Concentration (ug/L or ug/kg) 

Wetland Water Wetland Sediment River Water r.iver Sediment 

Copper 589,000 14 144,000 N/D 1,900 

Mercury 2,200 N/D 300 N/D H/D 

Zinc 688,000 264 806,000 181 513,000 

bi s(2-ethy1hexy1)phthalate (DEHP) 240 N/D 1200 N/A N/A 

di-n-butyl phthalate (DNBP) 
(soils only) 

Notes: 
NTS = not analyzed 
N/D « not detected 

JFK/vlr/JAH 
rmad-404-022d] 
6077600/221 



TABLE 9-3 

Potential EGological Exposure Pathways 
Woodstock Municipal Landfill Site 

Potential Source 
(Environmental Medium) 

Surface water 

Exposure 
Point 

Kishwaukee Creek 

Surface water 

Sediment 

Sediment 

Biota 

Biota 

Soil 

Soil 

Biota 

Wetlands 

Kishwaukee Creek 

Wetlands 

Kiswaukee Creek 

Wetlands 

Landfill 

Landfill 

Landfill 

Route of 
Contaminant Uptake 

Direct contact 

Ingestion 

Direct contact 

Direct contact 

Ingestion 

Direct contact 

Biomagnificatidn 

Biomagnification 

Direct contact 

Ingestion 

Biomagnification 

Exposed 
Population 

Fish, algae, 
macrophytes, 
aquatic birds, 
macroinvertebrates, 
reptiles 

Fish, 
aquatic birds, macro-
invertebrates, 
reptiles 

macrophytes, algae, 
macroinvertebrates, 
aquatic birds, 
reptiles 

Macrophytes, 
macroinvertebrates 

Fish, aquatic birds, 
macroinvertebrates 

Macrophytes, 
macroinvertebrates 

Fish, small mammals, 
reptiles, aquatic 
birds 

Small mammals, birds 

Small mammals, 
reptiles 

Small mammals, 
reptiles 

Small mammals, birds, 
reptiles 

Exposure 
Potent 161 

Moderate, contaminants of 
concern are mostly 
insoluble. 

High, some orqanics and 
metals bioaccumulate and 
biomagnify. 

Moderate, contaminants of 
concern are mostly 
insoluble. 

High, some organics and 
metals bioaccumulate 
and biomagnify. 

High, some organics and 
metals bioaccumulate and 
biomagnify. 

High, some organics and 
metals bioaccumulate and 
biomagnify. 

High, some organics and 
metals bioaccumulate 
and biomagnify. 

High, some organics and 
metals bioaccumulate 
and biomagnify. 

High, some organics and 
metals bioaccumulate 
and biomagnify. 

High, some organics and 
metals bioaccumulate 
and biomagnify 

High, some organics and 
metals bioaccumulate 
and biomagnify 

JFK/vlr/JAH [mad-404-022e] 6077600/221 
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TABLE 9^4 

Ecological Endpoints for Representative Species of Concern 
Woodstock Municipal Landfill Site 

Selected Species 
and Contaminant 

Meadow VoTe 

Copper 
Mercury 
Zinc 
DNBP 

Muskrat 

Copper 
Mercury 
Zinc 
DEHP 

Bluegill 

Copper 
Mercury 
Zinc 

DEHP 

Ecological Endpoint Test Species 

initiation of teratogenic effects 
initiation of kidney effects 
maximum no observed adverse effect level 
initiation of mortality 

initiation of teratogenic effects 
initiation of kidney effects 
initial effect on growth 
increased relative liver weight 

reduction in number of 
spawning . 
slight reduction in number of females 

completely in 
s per spawn 
ted 

producing broods 
no effect on number of progency 

mouse 
rat 
mouse 
rat 

mouse 
rat 
rat 
guinea pig 

bluegill 
minnow 

Freshwater 
crustaceans 

Concentration (EE) Reference 

155,300 ug/kg-day 
560 uq/kg-day 
188,000 ug/kg-day 
100,000 ug/kg-day 

155,300 ug/kg-day 
560 ug/kg-day 
250,000 ug/kg-day 
20,000 ugAg-day 

40 ug/L 
1.02 ug/L 

607 ug/L 

115 ug/L-21 days 

U.S. EPA, 1984a 
U.S. EPA, 1984b 
U.S. EPA, 1984c 
U.S. EPA, 1991b 

U.S. EPA, 1984a 
U.S. EPA, 1984b 
U.S. EPA, 1984c 
U.S. EPA, 1991b 

Dillon, 1984 
Dillon, ,1984 

Dillon, 1984 

Dillon,, 1984 





TABLE 9-5 

Estimates of Contaminant Intake by Representative Species of Concern 
Woodstock Municipal Landfill Site 

Species/Contaminant 

Meadow Vole 
Copper 
Mercury 
Zinc 
DEHP 

Muskrat 
Copper 
Mercury 
Zinc 
DEHP 

Intake 
(ug/kg-day) 

589,000 
2,200 

688,000 
240 

6,048 
13 

33,852 
50 

Water Intake 
(ug/kg day) 

3 

59 

1 

28 

Total Intake 
(ug/kg day) 

589,003 
2,200 

688,059 
240 

6,049 
13 

33,880 
50 

NOTES: 

1. 

2. 

Food Intake (ug/kg-day) = CF*IR*FI*EF*ED 
BW*AT 

CF = Contaminant concentration (ug/kg) from Table 9-1. 
IR = Ingestion rate, 0.045 kg/day for meadow vole, 0.05 kg/day for muskrat 

(from Burt, 1957). - -
FI = Fraction ingested from contaminated source, 100%. 
EF = Exposure frequency (meals/day), assumed 1 for all species; 
ED = Exposure duration, assumed 730 days for meadow vole and muskrat 

(from Burt, 1957). 
BW = Body weight, 0.045 kg for meadow vole, 1.2 kg for muskrat (from Burt, 

195 
AT = Averaging time, same as eiqiosure duration but e^ressed in days, because 

species populations are exposed on a lifetime basis. 

Water Intake = CF*IR 
3W^ 

CF = Contaminant concentration from Table 9-1. 
IR = Ingestion rate, 0.()lL/day for meadow vole, 0.125 L/day for muskrat 

(scaled from values in Registry of Toxic Effects of Chemical Substances, 
1983). 

BW = Body weight. 

JFKMr/EGA 
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TABLE 9-6 

Toxicity Criteria for Selected Contaminants of Concern 
Woodstock Municipal Landfill Site 

Contaminant 

Copper 

Mercury 

Zinc 

DEHP 

DNBP 

Oral Chronic RfD 
Value Ef 

from U.S. EPA. 1991b)1 
ect Species 

1.3 mg/L local GI 
irritation 

0.0003 mg/kg-day 

0.2 mg/kg-day anemia 

0.02 mg/kg-day increased 
relative liver 
weight 

0.15 mg/kg-day onset of 
mortality 

human 

kidney effects 

human 

guinea pig 

rat 

Rat Oral LDiih 
(from Sax. 1984) 

152 mg/kg 

rat . 

2200 mg/kg 

35 mg/kg 

8.4 mg/kg 

Chronic AWQC 
(from U.S. EPA. 1986b) 

90 ug/L2 

400 mg/kg (ipr) 

792 ug/L2 

360 ug/L 

no criterion 

Limit;, ic Growth 
(from jiilloh, 1984) 

162 uci/L, bluegill 

0.012 u(|/L 1.02 ug/L minnows 

51 ug/L flagfish 

115 ug/L freshwater 
crustaceans 

not available 

Notes: 

1 RFD values include uncertainty factors (xlOO) for extrapolation to humans. The Ecological Effects concentration in 
Table 9-4 for DEHP and DNBP does not include these factors (xlO for extrapolation from animals to humans and xlO for 
extrapolation to most sensitive individuals). 

2 Hardness-bassed AWQC; values are calculated for SWOl. 

JFK/vlr/JAH 
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TABLE 9-7 

Sediment Guidance Values for Selected Heavy Metals 
Woodstock Municipal Landfill Site 

Woodstock, Illinois 

Metal 

Arsenic 
Copper 
Iron 
Lead 
Mercury 
Nickel 
Zinc 

Ontario MOE Dredged Material(1) 
Open Water Unrestricted Restricted 
Disposal Land Use Land Use 

8 
25 

10,000 
50 
0.3 
25 
100 

14 
100 

35,000 
60 
0.5 
32 
220 

20 
100 

35,000 
500 
0.5 
60 
500 

U.S. EPA Region V Great Lakes Habor Sediments(2) 
Nonpolluted . Moderately Heavily Polluted 
(Less than) Polluted (Greater than) 

3 
25 

17,000 
40 
1 
20 
90 

3-8 
25-50 

17,000-25,000 
40-60 
NA 

20-50 
90-200 

8 
50 

25,000 
60 
1 
50 
200 

Effects Range Percentiles(3) 
ER-Low ER-Medi'an 

(10 percentile) (50 percentile) 

33 
70 
NA 
35 

0.15 
30 
120 

85 
390 
NA 

110 
1.3 
50 
270 

NOTES: 

All values are in mg/kg, wet weight or dry weight not specified. 
NA = not applicable or not available. 
1. Ontario Ministry of the Environment (MOE) Dredged Material Model Classification Criteria (1987). 
2. U.S. EPA Region V Guidelines for the Pollutional Classification of Great Lakes Harbor Sediments (1977). 
3. From Long, E.R. and L.G. Morgan, 1991. The effects range is a compilation of chemical concentrations associated with biological 

effects. The ER-L and ER-M are the 10th and 50th percentile values, respectively, of these chemical concentrations. 

JFK/vlr/EAG 
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TABLE 9-8 

Risk Estimates for Contaminants of Concern 
Woodstock Municipal Landfill Site 

Species/Contaminant CDKufc/kg-dav) EE Species Hazard Quotient(HQ) 

Meadow Vole 
Copper 
Mercury 
Zinc 
DNBP 

589,003 
2.200 

688,059 
240 

155,300 ug/kg-day 
560 ug/kg-day 

188,000 ug/kg-day 
100,000 ug/kg-day 

mouse 
rat 

mouse 
rat 

4 
4 
4 

0.002 

Muskrat 
Copper 
Mercury 
Zinc 
DEHP 

Bluegill 
Copper 
Mercury 
Zinc 
DEHP 

6Q48 
13 

33,852 
50 

Maximum Aquatic Exposure 
Concentration (ug/L) 

14 
0 

264 
0 

155,300 ug^g-day 
560 ug/kg-day 

250,000 ug/kg-day 
20^000 ug/kg-day 

. 40ug/L 
1.02 ug/L 
607 ug/L 
115 ug/L 

mouse 
rat 
rat 

guinea pig 

bluegill 
minnow 

guppy 
freshwater 
crustacean 

0.04 
0.02 
0.1 

0.002 

0.4 
0 

0.4 
0 

Notes: 
r: CDI 

2. 

3. 

EE 

HQ 

chronic daily intake, from Table 9-5. 

ecological endpoints, from Table 9-4. 

CDI/EE or CDI/AWQC. 

J:FK/vlr/3AH 
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TABLE 9-9 

Ambient Water Quality Criteria 
for Contaminants Detected in Surface Water 

Woodstock Municipal Landfill Site 

Contaminant 
Chronic Ambient Water 
Quality Criteria fug/L)l 

Maximum Detected 
Value (ue/L) Location 

Aluminum no criterion 89 SW12 

Arsenic 48 2.4 SWOl 

Barium no criterion 222 
73.5 

SWOl 
SW12 

Calcium no criterion 199,000 
99,200 

SWOl 
SW12 

Copper 83.92 14 SWOl 

Iron 1000 32,200 
1,190 

SWOl 
SWll 

Lead 59l 5.3 SWOl 

Magnesium no criterion 126,000 
58,100 

SWOl 
SW12 

Manganese no criterion 641 " ~ 
86.5 

SWOl 
SWll 

Nickel 10971 141 SWOl 

Potassium no criterion 16,000 
10,100 

SWOl 
SWll 

Sodium no criterion 63,400 
38,500 

SWOl 
SW12 

Zinc 7401 
3482 

264 
181 

SWOl 
SWll 

DBH? 3603 39 SWOl 

Notes: 

1 from U.S. EPA, 1986b. 
2 Hardness based, see Table 9-9. 
3 Proposed, from Federal Register, 1990. 

JAH/vlr/JFK 
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TABLE 9-10 

Calculation of Bardness-Coirected 
Ambient Water Quality Criteria 

Woodstock Municipal Landfill Site 

Hardness Calculation! AWQCValues2 

Metal Sample Cone. 
(ug/L) 

Ca 
(mg/L) 

Mg 
(mg/L) 

Hardness 
(mg/L) 

Acute 
(ug/L) 

Chronic 
(ug/L) 

Cu SWOl 14 189 126 990.8 153.8 83.9 

Pb SWOl 5.3 189 126 990.8 1512.9 59.0 

Ni SWOl 141 189 126 990.8 9870.9 1097.3 

Zn SWOl 
Zn SWll 
Zn SW12 

264 
181 
90 

189 
86.7 
99.2 

126 
46.3 
58.1 

990.8 
407.2 
487.0 

816.9 
384.5 
447.5 

739.9 
348.3 
405.3 

Footnotes: 

1. Hardness is calculated as follows: 2.497 [Ca] + 4.118 [Mgj = Hardness where 
all concentrations are in mg/L. 

2. Ambient Water Quality Criteria (AWQC) values are calculated for each metal 
usinj^ the calculated hardness at each sample location and the following metal 
specific equations for acute and chronic AWQC. Dates given indicate 
publication dates of the equations by the U.S. EPA. 

Metal 

Copper 
(12/3/86) 

Lead 
(12/3/86) 

Nickel 
(12/3/86) 

Zinc 
(3/2/87) 

Acute Criterion Equation 

e(0.9422[ln(hardness)]-1.464) 

e(1.273[ln(hardness)]-1.460) 

Chroiiic Criterion Equation 

e(0.8545tln(hardness)-1.465) 

e(1.273[ln(hardness)-4.705) 

e(0.8460[ln(hardness)] + 3.3612) e(0.8460[ln(hardness)] +1.1645) 

e(0.8473[ln(hardness)] + 0.8604) e(0-8473[ln(hardness)J + 0.7614) 

JAH/vlr/JFK 
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LEGEND 
MW10 ^ MONITORING WELL LOCATION & NUMBER 

•0-LW4 LEACHATE WELL LOCATION & NUMBER 

SOS . STAFF GAUGE LOCATION & NUMBER 

^ P2 I PIEZOMETER LOCADON & NUMBER 

•^SBMWS /SOIL BORING LOCATION & NUMBER 

NOTES 
1. INITIAL BASE MAP WAS DEVELOPED BY CHICAQO AERIAL 

SURVEY.'i TOPOGRAPHIC MAP WAS COMPLETED ON 
N0VEMBra2S.1BM. 

2. VERTICAI: DATUM IS U;S.6.S. DATUM. CONTOUR INTERVAL 
•IS2FEET.' 

a BORING LOGS ARE CONTAINED IN APPENDIX B. WELL 
COMPlEnON DETAILS ARE CONTAINED IN APPENDIX C. 

4. SOIL BORING, WELL. PIEZOMETER, AND STAFF GAUGE 
LOCATIONS HAVE BEENiSURVEYED TO U.SiG.S. DATUM BY 
EWI ENGINEERING. 

a BORING BLWI DRILLED AND LOGGED BY I.S.G;S. IN 19B7. 
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RUN-OFF 

NOTES 
1. INITIAL BASE MAP. WAS DEVELOPED BY CHICAGO AERIAL 

. SURVEY. TOPOd|RAPHIC MAP WAS COMPLETED ON 
NOVEMBER 25.19^. 

2. VERTICAL DATUM IS US.G.S. DATUM. CONTOUR INTERVAL 

a LOCATION OF UNDERGROUND SEWER UNE OBTAINED 
FROM WOODSTOCK DEPARTMENT OF PUBUC WORKS. 

4. LOCATION OF TELEPHONE UNES PROVIDED BY ILUNOIS 
BELL 

5. GROUNDWATER SEEPS OBSERVED APRIL 2.1991. 
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LIGHT TREE & SHRUB COVER. ALL OTHER AREAS 
ARE GRASS COVERED EXCEPT WETLAND AREAS 
(SEE FIGURE 4-2A & TEXT SECTION 4.1.4J 

1. INITIAL BASE MAP WAS DEVELOPED BY CHICAGO AERIAL 
SURVEY, TOPOGRAPHIC MAP WAS COMPLETED ON 
NOVEMBER 25. .1986. 
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1. INITUL BASE MAP WAS DEVELOPED BY OIICMO AERIAL 
SURVEV. TOPOGRAPHIC MAP WAS COMPLETED ON 
NOVEMBER 25,1966. 

Z VERTICAL DATUM IS U.S.G:S. DATUM. CONTOUR INTERVAL 
IS2FECT. 

. if 

• i 

3. ESTIMATED REFUSE THICKNESSES ARE BASED ON 
UEACHATE VVELL BORINGS. AERIAL PHOT0GRAPI4 REVIEW; 
AND STTE INSPECTION. ' 

4. LEACHATE THICKNESS BASED ON LEACHATE WATER . 
LEVELS MEASURED ON FEBRUARY 1,1991 : , V 
(APPENDIX G). 

8. REFUSE VOLUME/LEACHATE VOLUME CALCULATION 
DATA CONTAINED IN APPENDICIEB J-1 & J-a, 
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CROSS-SECTION LOCATION 

NOTES 
i. INITIAt. TBASE MAP WAS DEVELOPED 3V CHICAGO AERIAL 

SURVEY, TOPOGRAPHIC MAP WAS COMPLCIED ON 
NOVEMBER 25.1986. • • 

Z VERTICAL DATUM IS U.S.G.S. DATUM. CONTOUR INTERVAL 
IS2F^. 

X SOIL JORING, WELL PIEZOMETER. AND STAFF GAUGE 
LOCATIONS HAVE BEEN SURVEYED TO U.S^aS. DATUM BY 
Ewi ENGINEERING. 

4. BORING BLWV GRILLED AND LOGGED BY I.S.aSw IN 1967. 
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NOTES 
1. THE STRATUM LINES ARE SASEO ON INTERPOLATION BETWEEN BORINGS 

AND MAY Nor REPRESENT ACTUAL SUBSURFACE CONDITIONS. 

2. 

3. 

CROSS SECTION LOCATIONS ARE SHOWN ON FIGURE 4-5. 

FOR THE PURPOSE OF ILIUSTRATING SUBSOIL CONDITIONS ON THE 
CROSS SECTIONS, SOME OF THE BORING LOGS HAVE BEEN SIMPUnED. 
FOR A DETAILED DESCRIPTION OF SUBSURFACE CONDITIONS AT 
INDIVIDUAL BORINGS. REFER TO SOIL BORING LOGS, APPENDIX B OF 
TEXT. v 

FOR COMPLETE MONITORING WELL INSTALLATION DETAILS REFER TD 
APPENDIX C OF TEXT. 

5. 

6. 

CROSS SECTIONS HAVE BEEN EXAGGERATED TEN TIMES. 

HORIZONTAL DISTANCES ARE MEASURED WITH RESPECT TO THE CENTER 
OF EACH SOIL BORING LOCATION. 

7. 

8. 

9. 

EXISTING GROUND SURFACE WAS TAKEN FROM RGURE 4-& 

ELEVATIONS ARE SHOWN IN REFERENCE TO U;S.G.S. DATUM. 

QUESTION MARKS AT THE CONTACTS BETWEEN SUBSOIL TYPES 
INDICATES THE CONTACTS ARE INFERRED. 

10. THE WATER LEVELS ARE BASED ON MEASUREMENTS OBTAINED 
BY WARZYN IN& ON OCTOBER 28, 1991. 
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NOTES 
1. THE STRATUM LINES ARE BASED ON INTERPOUTION BETWEEN BORINGS 

AND MAY NOT REPRESEITT ACTUAL SUBSURFACE CONDmONS. 

2. CROSS SECTION LOCATIONS ARE SHOWN ON RGURE 4-5. 

3. FDR THE PURPOSE OF ILLUSTRATING SUBSOIL CONOmONS ON THE 
CROSS SECTIONS, SOME OF THE BORING LOGS HAVE BEEN SIMPURED. 
FDR A DETAILED DESCRIPTION OF SUBSURFACE CONDITIONS AT 
INDIVIDUAL BORINGS. REFER TO SOIL BORING LOGS, APPENDIX B OF 
TEXT. 

4. FDR COMPLETE MONITORING WELL INSTALLATION DETAILS REFER TO 
APPENDIX C OF TEXT. 

5. CROSS SECTIONS HAVE BEEN EXAGGERATED TEN TIMES. 

6. HORIZONTAL DISTANCES ARE MEASURED WITH RESPECT TO THE CENTER 
OF EACH SOIL BORING LOCATION. 

7. EXISTING GROUND SURFACE WAS TAKEN FROM RGURE 4-S. 

8. ELEVATIONS ARE SHOWN IN REFERENCE TO U.S.G.S. DATUM. 

9. QUESTION MARKS AT THE CONTACTS BETWEEN SUBSOIL TYPES 
INDICATES THE CONTACTS ARE INFERRED. 

10. THE WATER LEVELS ARE BASED ON MEASUREMENTS OBTAINED 
BY WARZYN INC. ON APRIL 3, 1991. 

GROUND SURFACE 

BACKFILLED WITH 
FLINT SAND--

BACKFILLED WITH 
BENTONITE PELLETS 
AND BENTONITE SLURRY 

^ I.D. RISER 

2" I.D. SLOTTED WELL 
SCREEN 

TYPICAL WELL 
INSTALLATION DETAIL 

1 

i 

•£1 

•'te--

FIGURE 4-6B 

I 

il 

60776 B24 





WEST 
ELEVAnON 
940 r 

930 

920 

910 

900 

890 

880 

870 

880 

880 L 

SAND 

(SEE NOTE 11) -J 850 

CROSS SECnON SCALE 
20 n 

0 200 400 
SCALE IN FEET 
VERTICAL EXAGQERAT10N: TEN TIMES 

LEQEND 

^ SILTY CLAY 

^ SAMDY LEAN CLAY 

® WASTE OR Fill 

im SILT 

^ SiLTY SAND 

I TOPSOIL 

^ SANDY SILT 

IH PEAT OR ORGANIC SILT OR CLAY 

^ CLEAN SAND 

^ CUYET SAND 

^ GRAVELLY SAND 

V WATER LEVEL IN SHALLOW WELL WITH 
^ MEASURED WATER ELEVATION 

• WATER lEVEL IN DEEPER WELL WITH 
MEASURED WATER ELEVATION 

NOTES 
1. THE STRATUM UNES ARE BASED ON INTERPOLATION BETWEEN BORINGS 

AND MAY NOT REPRESENT ACTUAL SUBSURFACE CONDITIONS. 

2. CROSS SECTION LOCATIONS ARE SHOWN ON RGURE 4-& 

3. FOR THE PURPOSE OF ILLUSTRATING SUBSOIL CONDITIONS ON THE 
CROSS SECTIONS. SOME OF THE BORING LOGS HAVE BEEN SIMPUFIED. 
FOR A DETAILED DESCRIPTION OF SUBSURFACE CONDITIONS AT 
INDIVIDUAL BORINGS. REFER TO SOIL BORING LOGS. APPENDIX B OF 
TEXT. 

4. FOR COMPLETE MONITORING WELL INSTALLATION DETAILS REFER TO 
APPENDIX C OF TEXT. 

5. CROSS SECTIONS HAVE BEEN EXAGGERATED TEN TIMES. 

6. HORIZONTAL DISTANCES ARE MEASURED WITH RESPECT TO THE CENTER 
OF EACH SOIL BORING- LOCATION. 

7. EXISTING GROUND SURFACE WAS TAKEN FROM FIGURE 4-5. 

8. ELEVATIONS ARE SHOWN IN REFERENCE TO U.S.G.S. DATUM. 

9. QUESTION MARKS AT THE CONTACTS BETWEEN SUBSOIL TYPES 
INDICATES THE CONTACTS ARE INFERRED. 

10. THE WATER LEVELS ARE BASED ON MEASUREMEtTTS OBTAINED 
BY WAR2YN INC. ON APRIL 3. 1991. 

11. BORING BLWl WAS DRILLED AND LOGGED BY THE ISGS IN 1967. 
DISPOSAL ACTIVITIES MAY HAVE CAUSED A CHANGE IN 
SURFACE ELEVATION SINCE 1967. 

GROUNf} SURFACE 
f 

BACKHLLED WITH 
FLINT SAND ^ 

BACKFILLED WITH 
BENTONITE PELLETS 
AND BENTONITE SLURRY 

2" I.D. RISER 

2" I.D. SLOTTED WELL 
SCREEN 

TYPICAL WELL 
INSTALLATION DETAIL 

FIGURE 4^0 
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lii: 

IIE: 

WEST 
ELEVATION 
940 r 

930 

920 

910 

900 

890 

880 

870 

880 

880 

APPROXIMATE QROUND 8URFACE 

SECTION D - a 

CROSS SECTION SCALE 
20 n 

EAST 
ELEVATION 

940 

930 

920 

910 

900 

890 

880 

870 

880 

850 

0 200 400 
SCALE IN FEET 
VERTICAL EXAQQERATION: TEN TIMES 

LEGEND 

SILTY CiAf 

[21 SANDY LEAN CLAY 

Q WASTE OR FILL 

in SILT 

^ SILTY SAND 

• TOPSOIL 

® SANDY SILT 

NOTES 

H PEAT OR ORGANIC SILT OR CUY 

^ CLEAN SAND 

CLAYEY SAND 

^ GRAVELLY SAND 

V WATER LEVEL IN SHALLOW WELL WITH 
MEASURED WATER ELEVATION 

1. THE STRATUM UNES ARE BASED ON INTERPOLATION BETWEEN BORINGS 
AND MAY NOT REPRESENT ACTUAL SUBSURFACE CONDITIONS. 

2. CROSS SECTION LOCATIONS ARE SHOWN ON RGURE 4-5. 

3. FOR THE PURPOSE OF ILLUSTRADNG SUBSOIL CONDTTIONS ON THE 
CROSS SECTIONS, SOME OF THE BORING LOGS HAVE BEEN SIMPURED. 
FOR A DETAILED DESCRIPTION OF SUBSURFACE CONDITIONS AT 
INDIVIDUAL BORINGS, REFER TO SOIL BORING LOGSi APPENDIX A OF 
TEXT. 

4. FOR COMPLETE MONDORING WELL INSTALLATION DETAILS REFER TO 
APPENDIX B OF TEXT. 

5. CROSS SECTIONS HAVE BEEN EXAGGERATED TEN TIMES. 

6. HORIZONTAL DISTANCES ARE MEASURED WITH RESPECT TO THE CENTER 
OF EACH SOIL BORING LOCATION. 

7. EXISTING GROUND SURFACE WAS TAKEN FROM RGURE 4-5. 

B. ELEVATIONS ARE SHOWN IN REFERENCE TO U.S,G.S. DATUM. 

9. QUESTION MARKS AT THE CONTACTS BETWEEN SUBSOIL TYPES 
INDICATES THE CONTACTS ARE INFERRED. 

10. THE WATER TABLE ELEVATIONS ARE BASED ON MEASUREMENTS 
OBTAINED BY WARZYN INC. ON APRIL 3, 1991. 

GROUND SURFACE 

BACKHLLED WITH 
FLINT ^ND 

BACKFILLED WITH 
BENtONITE PELLETS 
AND BENTONITE SLURRY 

2" I.D. RISER 

2" I.D. SLOTTED WELL 
SCREEN 

TYPICAL WELL 
INSTALLATION DETAIL 

FIGURE 4-6D 
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WEST 
DJEVATION rSBMWe 

950 

940 

930 

920 

910 

900 

890 

880 

870 I-

APPROXIMATE GROUND SURFACE 

P8 MW11_ 

^SBMW 

EAST 
EUVATIGN 

950 

940 

930 

920 

910 

900 

890 

880 

870 

SECTION E - F 

CROSS SECTION SCALE 
20 n 

0 200 400 
SCALE IN FEET 
VERTICAL EXAGGERATION: TEN TIMES 

LEGEND 

^ SILTY CLAY : • PEAT OR ORGANIC SILT OR CLAY 

[21 SANDY LEAN CLAY m CLEAN SAND 

H WASTE OR FILL o CLAYEY SAND 

mi SILT . m GRAVELLY SAND 

^ SILTY SAND WATER LEVEL IN SHALLOW WELL WITH 
MEASURED WATER ELEVATION 

B TOPSOIL 
cnn • WATER LEVEL IN DEEPER WELL WITH 
^ SANDY SILT MEASURED WATER FIFVATION 

NOTES 

1. THE STRATUM UNES ARE BASED ON INTERPOLATION BETWEEN BORINGS 
AND MAY NOT REPRESENT ACTUAL SUBSURFACE CONDITIONS. 

2. CROSS SECTION LOCATIONS ARE SHOWN ON FIGURE 4-5. 

3. FOR THE PURPOSE OF ILLUSTRATING SUBSOIL CONDITIONS ON THE 
CROSS SECTIONS, SOME OF THE BORING LOGS.<iHAVE BEEN SIMPUFIED. 
FOR A DETAILED DESCRIPTION OF SUBSURFACg-XONDITIONS AT 
INDIVIDUAL BORINGS, REFER TO SOIL BORING LOGS, APPENDIX A OF 
TEXT. 

4. FOR COMPLETE MONITORING WEU INSTALURON DETAILS REFER TO 
APPENDIX B OF TEXT. 

5. CROSS SECTIONS HAVE BEEN EXAGGERATED TEN TIMES. 

6. HORIZONTAL DISTANCES ARE MEASURED WITH RESPECT TO THE CENTER 
OF EACH SOIL BORING LOCATION. 

7. EXISTING GROUND SURFACE WAS TAKEN FROM FIGURE 4-5. 

8. ELEVATIONS ARE SHOWN IN REFERENCE TO U.S.G.S. DATUM. 

9. QUESTION MARKS AT THE CONTACTS BETWEEN SUBSOIL TYPES 
INDICATES THE CONTACTS ARE INFERRED. 

10. THE WATER TABLE ELEVATIONS ARE BASED ON MEASUREMENTS 
OBTAINED BY WARZYN INC. ON OCTOBER 28, 1991. 

GROUND SURFACE 

BACKFILLED WITH 
FLINT SAND 

BACKFILLED WITH 
BENTONITE PELLETS 
AND BENTONITE SLURRY 

2" I.D. RISER 

2" I.D. SLOTTED WELL 
SCREEN 

TYPICAL WELL 
INSTALLATION DETAIL 

FIGURE 4-5E 
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LEGEND 
^ MW10 j MONITORING WELL LOCATION & NUMBER 

•0-LW4 ' LEACHATE WELL LOCATION & NUMBER 

SG5 ' STAFF GAUGE LOCATION & NUMBER 

P.2 PIEZOMETER LOCATION & NUMBER 

^SBMWS ,:,SOIL BORING LOCATION & NUMBER 

UPPER AQUIFER THCKNESS MEASURED AT 
SOIL BORING OR MONITORING VVELL LOCATION 

1. INITIAL BASE MAP WAS DEVELOPED BY CHICAQO AERIAL 
SURVEY. < TOPOGRAPHIC MAP WAS COMPLETED ON 
NOVEMBER 25.1988. 

2. VERTICAL DATUM IS U.S.G.S. DATUM. CONTOUR INTERVAL 
IS 2 FEET. 

3. SOIL BORING. WELU PIEZOMETER. AND STAFF GAUGE 
LOCATIONS HAVE BEEN SURVEYED TO U.S.G.S. DATUM BY 
EWIENGIIQEERING. 

4. BORING BLW1 DRILLED AND LOGGED BY I.S.G.& IN 1967. 

5; THICKNESS OF THE UPPER AQUIFER WAS DETERMINED 
DURING ORILUNG. 

FIGURE 4-6 
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SCALE IN FEET 

LEGEND 
, 4i|-MW10 MONITORING WELL LOCATION 4 NUMBER 

•0-LW4 . LEACHATE WELL LOCATION & NUMBER 

SG5 ! STAFF GAUGE LOCATION & NUMBER 

P2 • PIEZOMETER LOCATION & NUMBER 

•^SBMWS SOIL BORING LOCATION & NUMBER 

923.ei ; WATER ELEVATION MEASURED IN WELL 

WATER TABLE CONTOUR 
(DASHED WHERE INFERRED) 

MM. NOT MEASURED 

NOTES 
1. INITIAL BASE MAP WAS DEVELOPED BY CHICAGO AERIAL 

SURVEY. TOPOGRAPHIC MAP WAS COMPLETED ON 
NOVEMBER 25,1986. 

2. VERTICAL DATUM IS U.S.G.S. DATUM. CONTOUR INTERVAL 
IS 2 FEET. 

V • •• 

3. SOIL BORING. WEO. PIEZOMETER. AND STAFF GAUGE 
LOCATIONS HAVE BEEN SURVEYED TO U.S.Q.S. DATUM BY 
EWI ENGINEERING. 

'• I 

4. BORING BLW1 DRIU£D ANDLOGGED BY LS.G.S. IN 1967. 

5. MONITORING WELLS. PIEZOMETERS AND STAFF GAUGES 
WERE INSTALLED IN PHASES (SEE TEXT), CONTOURS 
PLOTTED BASED ON MEASUREMENTS At WELLS. 
PIEZOMETERS & STAFF GAUGES EXISTING ON 
MEASUREMENT DATE 

FIGURE 4-7 A 
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"^8ill/K 
928.93 .| 
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, . ^ /iJi-MWIO 

•0-LW4 

MONITORING WELL LOCATION & NUMBER 

LEACHATE WELL LOCATION & NUMBER 

^ SG5 .i- STAFF GAUGE LOCATION & NUMBER 

^ P2 . PIEZOMETER LOCATION & NUMBER 

•i^SBMW? SOIL BORING LOCATION & NUMBER 

923.st 1. WATER ELEVATION MEASURED IN WELL 

—924-^* (DASHED WHERE INFERRED) 
MW9 

1W9P 

9BMW4 

300 

SCALE IN FEET 

600 

NOTES 
1. INITiAli;BASE MAP WAS DEVELOPED BY CHICAGO AERIAL 

SURVEY. TOPOGRAPHIC MAP WAS COMPLETED ON 
NOVEMBER 25,1986. 

2. VERTICAL DATUM IS U;S.GS. DATUM. CONTOUR INTERVAL 
IS2FEET. 

3. SOIL- BORING. WELL. PIEZOMETER. ANO STAFF GAUGE 
LOCA-nONiHAVE BEEN SURVEYED TO U.S.G.S. DATUM BY 
EWI,E$IGINEERINa. 

4. BORING BLW1 DRILLED AND LOGGED BY I.S:G.S. IN 1967. 

5. MONITORING WELLS. PIEZOMETERS ANO STAFF GAUGES i 
WERE INSTALLED IN PHASES (SEE TEXT). CONTOURS 1 
PLOTTED BASED ON M^KSUREMENTS AT WEITLS. 
PIEZOMETERS & STAFF GAUGES EXISTING ON 
MEASUREMENT DATE. 

FIGURE 4-7B 
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LEGEND 
^MW10;l MONITORING WELL LOCATION & NUMBER 

•0-LW4 ; LEACHATE WELL LOCATION & NUMBER 

•^SGS i STAFF GAUGE LOCATION & NUMBER 

^ P2 PIEZOMETER LOCATION & NUMBER 

SBMW5 SOIL BORING LOCATION & NUMBER 

•23.S1 WATER ELEVATION MEASURED IN WELL 

—ooii ' WATER TABLE CONTOUR 
(DASHED WHERE INFERRED) 

NOTES 
t IMTIALBASE MAP WAS DEVELOPED BY CHICAGQ-AEfUAL 

SURVE?);. TOPOGRAPHIC MAP WAS COMPLETED ON 
NOVEMBER 25,1988. 

2. VERtiCALDATUMilSU.S.aS. DATUM. CONTOUR INTERVAL' 
IS2iFECT. 

3. SOIL BORING, WELL, PIEZOMETER, AND STAFF GAUGE^ 
LOCATIONS HAVE BEEN SURVEYED TO U.S;aS. DATUM BY 
EWI ENGINEERING. 

4. BORING! BLW1 DRILLED AND LOGGED BY LS:G.S. IN 1867. 

5. MONITORING WELLS, PIEZOMETERS AND STAFF GAUGES 
WERE INSTALLED IN PHASES (SEE TEXT). CONTOURS 
PLOTTED BASED ON MEASUREMENTS AT WELLS, 
PIEZOMETERS & STAFF GAUGES EXISTING ON 
MEASUREMENT DATE. 

SCALE IN FEET 
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FIGURE 4-70 
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LEdEND 
^MWIO MONITORING WELL LOCATION & NUMBER 

^LW4 ' LEACHATE WELL LOCATION & NUMBER 

^ SOS STAFF GAUGE LOCATIOI & NUMBER 

^ P2 PIEZOMETER LOCATION & NUMBER 

•^SBMWS SOIL BORING LOCATION & NUMBER 

WATER ELEVATION MEASURED IN WELL 

_no>iL. WATER TABLE CONTOUR 
—924r" (DASHED WHERE INFERRED) 

NOTES 
1. INITIAL BASE MAP WAS DEVELOPED BY CHICAGO AERIAL 

SURVEY. TOPOGRAPHIC MAP WAS COMPLETED ON 
N(jVEMBER2S.igsa 

2. VERTICAL DATUM IS US.G.S. DATUM, CONTOUR INTERVAL 
IS2.FEEr. • :! 

3. SOIL BORING. WELL. PIEZOMETER. AND STAFF GAUGE 
LOCATIONS HAVE BEEN SURVEYED TO U.S.G.S. DATUM BY 
EWCENGINEERING. 

4. BQRING BLWI DRILLED AND LOGGED BY I.S^G^S. IN 1967. 

S. MW6S WAS DESTROYED BETWEEN FEBRUARY AND 
APRIL 1991 APPARENTLY BY AN AUTO ACCIDENT. 
THEREFORE MW8D MEASUREMENT WAS USED. 

•• . |ui '• ifevx 

SCALE IN FEET 

6. MONITORING WELLS. PIEZOMETERS AND STAFF GAUGES 
:< WERE INSTALLED IN PHASES (SEE TEXT). CONTOURS 
' PLOTTED BASED ON MEASUREMENTS AT WELLS, 
: PIEZOMETERS & STAFF GAUGES EXISTING. ON 
MEASUREMENT DATE. 

FIGURE 4-7D 
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LEGEND 
IJMWIO MONITORING WELL LOCATION & NUMBER 

SCALE- »N FEET 

-0- LW4' LEACHATE WELL LOCATION & NUMBER 

SG5? STAFF GAUGE LOCATION & NUMBER 

P2 PIEZOMETER LOCATION & NUMBER 

•0-SBMW5 SOIL BORING LOCATION & NUMBER 

WATER ELEVATION MEASURED IN WELL 

i-iooid— WATER TABLE CONTOUR 
S f (DASHED WHERE INFERRED) 

NOTES 
1. TNITIAL BASE MAP WAS DEVELOPED BY CHICAGO AERIAL 

SURVEY. TOPOGRAPHIC MAP WAS COMPLETED ON 
NOVEMBER 25.19B& • 

2. varncAL DATUM IS U.S.G.S. DATUM, CONTOUR INTERVAL 
IS2 FEET. . 

3. SOIL BORING, WELL PIEZOMETER. AND STAFF. GAUGE 
LOCATIONS HAVE SEEN SURVEYED TO U.S.G.S. DATUM BY 
EVin ENGINEERING. 
• V 

4. BORINQ BLW1 DRILLED AND LOGGED BY I.S;&S. IN 1967. 
••-•{ 

5. MW6S WAS DESTROYED BETWEEN FEBRUARY AND 
APRIL 1BB1 APPARENTLY BY AN AUTO ACCIDENT. 
THEREFORE MW6D MEASUREMENT WAS USED. 

6.. MONITORING WELLS, PIEZOMETERS AND STAFF GAUGES 
WERE INSTALLED IN PHASES (SEE TEXT). CONTOURS 
PLOTTED BASED ON MEASUREMENTS AT WELLS. 
PIEZOMETERS & STAFF GAUGES EXISTING ON 
M^SUREMENT DATE. 

FIGURE 4-7E 
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.4& |yiW'.0> MONlTOfiING WELL LOCATION 4 NUMBER 

^LW4 :j LEACHATE WELL LOCATION 4 NUMBER 

^ SOS ^ STAFF GAUGE LOCATION 4 NUMBER 

0P2 , PIEZOMETER LOCATION 4 NUMBER 

^SBMWis SOIL BORING LOCATION 4 NUMBER 

NH j NOT MEASURED 

•23.«i i WATER ELEVATION MEASURED IN WELL 

' WATER TABLE CONTOUR 
—924rp (DASHED WHERE INFERRED) 

..-13 • 
1 TNinALiBASE MAP WAS DEVELOPED BY CHICAGO AERIAL 

SURVEY. TOPOGBAPMIC MAP WAS COMPLETED ON 
NOVEMBER :s. 19e& 

• -
i VERTICAL 3ATUMilSU.3,G.S. DATUM. CONTOUR INTERVAL 

isafiEP.-

'j i?:^ / • •• SCALE IN FEET 

ewi ENGINEERINa 

4. aORii^GBLWI ORILLEO AND tOGQED BY 1.3.05. IN 1967. 

5 MWfll'S WAS OEStBOY ED BETWEEN FEBRUARY AND 
APRiL 1991 APPARENTLY BY AN AUTO ACCIDENT. 
THEREFORE MW80 MEA^REMENT WAS USED. 

a MQJTOBING WELLS. PIEZOMETERS AND STAFF GAUGES 
' WER^ INSTALLED IN PHASES (SEE TEXT). CONTOURS 

PLOTTED BASED ON MEASUREMENTS AT WELLa 
PIE^ETEBS 4 STAFF GAUGES EXISnNG ON 
MEA^REMENT DATE. 

7. PIEZOMETER P4 WAS OESTROYED BETWEEN MAT 1997 
a OCTOBER 1991; FIGURE 4'-TF 
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sa^ooo sXtoo 

SCALE IN FEET 

^.^toEND 
7- .^fr MW'.O MONITORING WELL LOCATION & NUMBER 

•^LW4i LEACHATE WELL LOCATION 4 NUMBER 

SG9 f STAFF GAUGE LOCATION 4 NUMBER 

P2 PIEZOMETER LOCATION 4 NUMBER 

•^SSMWS SOIL BORING LOCATION 4 NUMBER 

HU . NOT MEASURED 

WATER ELEVATION MEASURED IN WELL 

WATER TABLE CONTOUR 
—924T- (DASHED VyHERE INFERRED) 

I -INITIAL BASS MA? WAS OEVELOPEO BY CHICAGO AERIAL 
SURREY. TOPOGRAPHIG MA? WAS COMPLETED ON 
NOVEMBER 2S.19aE 

Z. VERTICAt DATUM IS U.aaS. DATUM. CONTOUR INTERVAL 
ISZNET.-\ • 

a SOIL BORING, wetu PIEZOMETER. AND STAFF GAUGE 
LOCATIONS HAVE BEEN.SURVEYEO TO U.&aa DATUM 9Y 
eWIENCINEERING. 

4. BOWNOBLW1 ORItLED AND LOGGED'SY I.S.O.a IN 1367. 

5 MW6S WAS DESTROY ED BETWEEN FEBRUARY AND 
APRIL 1991 APPARENTLY BY AN AUTO ACCIDENT. 
THEREFORE MW60 MEAMREMENT WAS USED. 

6 MOMTORING WELLS, PIEZOMETERS AND STAFF GAUGES 
WERE INSTALLED IN PHASES ISEE TEXT). CONTOURS 
PLOTTED SASED ON MEASUREMENTS AT WELLS, 
PIEZOMETERS 4 STAFF GAUGES ^STING ON 
MEASUREMENT DATE. 

7. PIEZOMETER ?« WAS OESTROYED BETWEEN MAY 199t 

socroBERiBBL FIGURE4-7G 
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WATER TABLE CONTOUR 
(OASHEO WHERE INFERRED) 

SCALE IN FEET 

io MONITORING WELL LOCATION & NUMBER 

•^Lwi LEACHATE WELL LOCATION & NUMBER 

SGS STAFF GAUGE LOCATION & NUMBER 

^ 92 ' PIEZOMETER LOCATION & NUMBER 

^SBMWS SOIL BORING LOCATION & NUMBER 

NU' NOT MEASURED 

WATER ELEVATION MEASURED IN WELL 

NOTES 
t . 'INiriAL BASE MAP WAS C0/ELCPED BY CHICAGO AERIAL 

SURVEY. TOPOGRAPHIC MAP WAS COMPLETED ON 
NGVEMBER a. isas. 

2. VERHCAL DATUM IS U.3.a3. DATUM. CONTOUR INTERVAL 
ISijFEET. 

X SOIL BORING. WSLU PIEZOMETER, AND STAFF GAUGE 
LOCATIONS HAVE BEEN SURVEYED TO aiG.X DATUM 3Y 
EWI ENGINEERING. 

4. BORING BLWt ORIIXED AND LOGGED BY LXaS. IN t9B7. 

3. MWBSWA3 DESTROYED BETWEEN FEBRUARY AND 
APRIL IS91 APPARENTLY BY AN AUTO ACCIDENT. 
THEREFORE MW60 MEASURE.M6.NT WAS USED. 

X MCMTCRING WELLS. PIEZOMETERS AND STAFF GAUGES 
WERE INSTALLSO IN PHASES ISEE TEXT). CONTOURS 
PLOTTEP BASED ON MEASUREMENTS AT waLS. 
PIEZOMETERS S STAFF GAUGES EXISHNQ ON 
MEASUREMENT DATE. 

7. PIEZOMETER F« WAS OESTROYEO BETWEEM MAr 199T 
a OCTOBER I99t, 

FIGURE 4-8 
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'jl 

1. INITIAL BASE'MAP WAS DEVELOPED BV CHICAGO AERIAL 
SURVEY. TOPOGRAPHIC MAP WAS COMPLETED ON 
N6VEMBER2S.I986. 

2. VERTICAL DATUM IS U.S.G.S. DATUM. CONTOUR INTERVAL 
is 2 FEET. 

3. QnoUNDWATEB MODEL RESULTS CONTAiNED IN 
ARPENDIX K. 

FIGURE 4-9 
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vj 
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^iti-MW^O MONITORING WELL LOCATION & NUMBER 

-0-LW4 LEACHATE WELL LOCATION & NUMBER 

sifiBf ' STAFFGAUGE LOCATION & NUMBER ~ 

0 P2 PIEZOMETER LOCATION & NUMBER 

•^SBMWS SOIL BORING LOCATION & NUMBER 

NOT MEASURED 

WATER ELEVATION MEASURED IN WELL 

—aOitL. WATER TABLE CONTOUR 
(DASHED WHERE INFERREDl . 

1. TNiTIAL BASE MAP WAS DEVELOPED ev CHICAGO AERIAL 
SURVEY. TOPOGRAPHIC MAP WAS COMPLETED ON 
NOySMBERSS. IS 

^ 1-, 

.111-!'- .. .{ , 
SCALE IN FEET 

2. VE^CAL DATUM IS U.&a.S. DATUM. CONTOUR INTERVAL 
IS 2 FEET. 

SOIL BORING. WELL. PIEZOMETER. AND STAFF GAUGE 
L06G1ONS HAVE BEEN SURVEYED TO'U.S.G.SL DATUM BY 
ewisMiNEERiNa 

BCRING BLW1 PRIULEO AND LOGGED BY LS.aS.:iN igS7. 

MW8S WAS DESTROYEO BETWEEN FEBRUARY AND 
APRIL IM1 APPARENTLY BY AN AUTO ACCIOENT. 
THEREFORE MW60 MEAMREMENT WAS (MED. 

MO^TORING WELLS, PIEZOMETERS AND STAFF GAUGES 
WERE INSTALLED IN PHASES (SEE TEXTI. CONTOURS 
PLOTTED BASED ON MEASUREMENTS AT WELta 
PIEZOMETERS S STAFF GAUGES EXISnNQ ON 
MEASUREMENT DATE. 

7. PIEZOMETER P4 WAS OESTROVED BETWEEN MAY 199t 
SOCTOBER .1991. •' ' -A 

FIGUIRE 4-10 
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ESTIMATED BOUNDARY OF 

LEGEND 

ftJ-MWib MONITORING WELL LOCATION 4 NUMBER 

•0-LW4; LEACHATE WELL LOCATION 4 fjUMBER 

•^SQS . STAFF GAUGE LOCATION 4 N&MR j 

^ P2^?. PIEZOMETER LOCATION 4 NuiilBER 

.-^SBMWS SOIL BORING LOCATION 4 NUMBER ' 

NOTES 
SBMW4 

.V. 'fi 

1. iNITlAt 3ASE MAP WAS DEVEIiGPED BY GHICAGO AffllAL i' 
SURVEY. TOPOGRAPHIC MAP WAS COMPtETEO ON i. 
NOVEMBER 25,1984 

" 
Z VERTICAL DATUM IS U:S.Q.S. DATUM. CONTOUR INTERVAL' 1 

IS2FEEr. 
' ''Si 

3. BORING LOGS ARE CONTAINED IN APPENDIX B. WELL .. 
COMPLETION DETAILS ARE CONTAINED IN APPENDIX a i| 

4, SOIL BORING, WELL. PIEZOMETER, AND STAFF GAUGE 
LOCATIONS HAVEiBEEN SURVEYED TO'U;S.G.S. DATUM BY 
EWI ENGINEERING. : , " : 

5. BORING BLWi DRILLED AND LOGGED BY L5.G.S. IN 188T. 

SCALE IN FEET I 60776844 

FIGURE 5-1 
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